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3.297. 548^ (1967) . J. Nutrition. iOi. 1289-1294 (1971) ] . 

v^-Kt:^;^ (Psendoraonas) I?(7)/n'.^ ^ 7, ^^- y * o v^- -tx • -t u f v 
^ ( SaccharomYce.s C£revisiae) mommm. iJJ:iK7 7l-<yu+';[.;2; . ^ r^;^ 
(AsMmJius terreus) > 7 X • 7 . * A (Asfier^nhis Nccm 
7X'^;;^+';^x • 77^ 'J (Aspersill...s awamori ) ^(^,^«m^A^^^^nTl^ 

7 X ;^ . 7 ^ * A ^ 7^^-^f(^(|CLT. mmmrfiS J: Z/±^t^ 

fl<Ji±K{c-pt>r{i Preparative Biochem.. \8. 443-458 (1988) (C. 7-<^— if 
ii(E^iJj:Uf7 5yKE^iJ(zoiNT(iCene. 127. 87-94 (1993) (c|B«$nT 

7X-;;U+';UX . 77^ 'JS^C07^iS^-f(C|igL-C(±. JgSEJiJ*, J:tX7 S 

ymmm<Qene. m 55-62 (1993) (cle®$tlT^^-5. 

tft. ^titXlz^i^nXK^^y ^ 9-^(DltJLV 7.^^ (Km) 
Wheat BranOO. 5 7mM CAgr. Biol. Chem. . 26. 794-803 (1962) J . Rice B 
ran0O. I 7mM CAgr. Biol. Chem.. 53. 1475-1483 (1898)3 . maize(Zea «, 
ays)a) 1 1 7 w Aspergillus ficcunX D 2 5 0 uM (WO 91/05053) . Aspergi 
ilMorme^^SSOx/M.Bamius su^ 5 0 M . BMiUus naUoc^ 
5 0 0 // M . EssherMia coM <7) 1 3 0 ju M T'^ 
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$>^. Mi^Rlt^M^ (Vmax) K mfilO/jN^ Kmfg 

DNA. i^DNA$rla^iA^/c|at^|^#DNA, mm^A.i^DN A%^mt^m 

QKmm '.10-3 0 uMX'$>^, 

( S D S - P A G Evi) : X > K ^' 'J 3 V r--^HiS!:m'^<Dji^=fMii 
0 k Da-C'$.-5. 

©MiSpH: pH5. 0-6. 5T'*4. 

®MiiSJt : 4 5 - 6 5 1 T-|l:^?£tt$-,Txt-, 

©Smt^tt : 7 >r ^ P-- hD7x^;u'j D-r;U=i-x 6 
- 'J 7v^ h-X 6 - U ym. D-lt--( yiy 1.4.5- = 



-3- 



wo 97/38096 



PCT/JP97/01175 



®^m.^mmi*®) : p I 4 . 7-5. 4X'$>:h. 

1 0-3 Q uMcOKmm^^t^y ^ ^—^^$>lf^ztt)<X^^, 1^7^ 

dClT'. T^ygfOg^. :>J**A:(iM*n(i. Nucleic Acids Research. 10. 
6487 (1982). Proc. Natl. Acad. Sci.. USA. 79. 6409(1982). Proc. Natl. Ac 
ad. Sci.. USA, 81.5662 (1984). Science. 22i. 1431 (r984). PCT W085/008I 
7(1985). Nature, m 601 (1985). Gene. 34. 315 (1985). Nucleic Acids Re 
search. 13, 4431 (1985). * U> h • 7'a b3-)ix • -T > • ^ u^^^- . 
^UtaiP- (Current Protocols in Molecular Biology) . 8^ Mutagenesis 
of Cloned DNA. John Wiley & Sons. Inc. i\mmizBm(^l5mtzmi:xnmt 

X^i, $<?>{C»*L<(i. TX-i^b+'^UX -rL*-- (Asfier^mus niger) S 
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K 5 7^ (PERM BP- 5 4 7 3 ) *'5>l^{i, Z-tHho^mWco^f^M^^t^h 

m^Hfzm^^ttXTX^jl^'jUTs ' -#-SK 9 2^ (PERM BP-5 

4 8 1) «'^(f'SCi:*<T-*'5, 

M&i-tm') tLT(i. fr^i7^ ^j'-- b'^a- h'-r^iifi^T'*,n(f ^,^•rnT- 
T&^ov^^Vgf-g-Sgt LA:t# 10-30 /i MOKmfl^rWr'S 7 ^ 9- 

^ t^BS^'JS^ 5 T'/T^ $ n -5 D N A If * tf ^ d i T- ^ -5 . 

S-Wt. jao, ±l2T*^^$n-5 DN A .hX h U >vi > h/ji^^i^TrvN^yij 
^-f D N A ?:^>(f -5 C <!: ^'T- ^ 

I^X h U > V a: > h ti^\^fX^s^ -X^}9'^ XpJt&nc D N A t BH^m^ 4 
*fc{i5{C/TxL/iigSie?iJ$-^t*DNA€'7'a-7'<!:LT, dd^.- • m^'t'i; 

I'^T. 0. 7-1. 0M<7)NaC 1#^ET. 6 5 1 T'/N^-y ^Vlf-v a 
iTofcf^. 0. l{&-2fg«Jt(Z)SSC^?S (lfg3SlgC)SSC^?g?<7)fflm{±. 
1 5 OmMigft-f h U 'I^A. 1 5 mM 9 J:->Wti- h 6 

5 t ^<iJ:TT' 7 ^ ;u ^ - ^-iJtJff-r C i (C J; "J jeJ^T- ^ ^ D N A =2- ^if^ C <!: *< 
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^O'^'^**^ PCT/JP97/01175 



• ^-i7;KMolecular Cloning. A laboratory manual), i-^yr)ly 
^'(Sainbrook). 7 U -y 5^(Fritsch) . v^7^;^ (Maniatis)^^, 3-;uK-x 
T-'J > / . /xwN'- . h - . y U;; (Cold Spring Harbor Laboratory 

Press). 1 9 8 9^fiJ. OT> ^ U+a7-- ^^D-^>/;- ^zHStBSf]^ 
l::iB^$nTtN-S,:^?^(cmL-T^f0Ct;6<T-^>5. ^n-T 7' XBT^/j: D N A 

±0*@|5jtt«-Wt$DNA. »iL<{i8 0%i.:i±(Dffi|SHi$-Wr-5DNA, M 
l^Jf i L < ti 9 5 %liL±omm^^^t^ D N A ^*(f C <!: ;i<T- § ^. 

;UX . -:^r-SK9 Z^^M^iL tt<X^ ^, 

mm^m. ^i66!io<(fTtrmiTg iS3^ (ii5M#^3 0 5) r^^n^-nFE 

RM BP-5 4 7 3*iJ;U>'FERM B P - 5 4 8 1 t LT^ft^ nriN-S. 
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^(df7xy-;U?i (Biochim. Biophys. Acta.. 72. 619 (1963)] l^fS^ 

t;?j»T Lmmmmmmm)^ «r-<:7^-DNA (cnix d <»: ic j: o . i^^s^i^^fe 

<*©DNA7-r7*7 '^-^flm-r^. CODNA^^r^ 'J-=£•ffll^T:gi^4 

Mi^mi:Ht. ZAP Express C;^ h 7 5^ v- Strategies. 5. 5 
8 (1992)] , pB 1 u e s c r i p t II SK( + ) [Nucleic Acids Rese 
arch. 17. 9494 (1989)] . Azap II (X K 7 ^ v- >?±ii) , Agt 1 
Ox A g t 1 1 CDNA ^a-^y f ^ y .y^^^^^,^ , T^n-^ (DN 
A Cloning. A Practical Approach), i, 49 (1985)] .Lambda Blue 
Mid {^u->7-y ^^m) ^ A ExCe 1 I (7T;UvvTtt©) . pT7 
T3 18U (77;uv->7ttii) . pcD2 CMol. Cell. Biol.. 3. 280 (19 
83)] *J.f:i/pUC 1 8 [Gene. 33. 103 (1985)] m^^if ^ ;l tt<X^^ 

ffl-T'SC t;5<T'#^, Escherichia coli XI.1-RI..P mrr' [xh^^ 

v'-vaS, Strategies. 5. 81 (1992)] . Escherichia coli C600 [Genetics. 
39. 440 (1954)] . Escherichia coli YI088 [Science. 222. 778 (1983)] 

Y1090 [Science. 222. 778 (1983)] . Escherichia coli NM5 
22 [J. Mol. Biol,. i66. 1 (1983)] . Escherichia coli K802 [J. Mol. Bio 
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I.. 16. 118 (1966)] ^-J:t/Escheriphia colj JMI05 [Gene. 38. 275 (198 
5) J . Bscherichia coU JM109. Escherichia soM XLl-Blue. Escherichia coi 
I XL2-Blue. Escherichia £aU DHU Escherichia coli MC1000^;6<*,(f ^tl^. 

^<^7-a-7'iLT*.JfflT'#^ilfE^i:LT. 7 • 7 ^ * A (Asters 

iiiiJi fkcam) <^7^ 5^— ifiife?$-^{f^::t;5<-j?#^, 

7 7^ ;u+';u ;^ . 7 ^ * A 7 ^ - VigB^ It , ffiii(^^fe^*: D N A liS^ 

mzmi^xmm^. 7 7.^,1^-, it. .7^*^07^ ^--t-iig^o d n as2^.j 

(Polymerase Chain Reaction: P C R) Sic J: 01§«i LK?#1-^ ^ <!: *<T-$ ^. 

yr^h mt:m LtzBmmmtmo d n a^jjjc^i. 7;f;^7^7;r'<i>?4 

«-?'JfflL/cM--+>.x;uv-?±|!i(7)DNA^^*ilmode 1 3 9 2 , 77-7^ 
K-/W:i-'>XxAXttii3 8 OA • DNA^fig^^^ffli>T|TOCi*<T-§^. 
CtD^-5(cLT^^$nfcDNA7 7f j5»J;l{±\ iB?iJ#^ 6 t /ifi 

- (Sanger) ^(Di^f't^i^'}^ [Proc. Natl. Acad. Sci.. USA. 74. 5463 (197 
7)) ^lZj:^xi^mir^Z.tlzX^X. t^iSfE^COlgSBB^iJS-^^f ^ C i ;4<T- 
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i^mm^\<r>^m^. i^mmmm^^rmm. m^i^ sq- 5500 dn 

A'>-9sLy->t- (BiLmim^im 3 7 3 A • D N A v- 
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^m^9^-tlXlt^ mA.li. PKK233-2 (7t;U-7->T?±) . pSE280 > 
t>Dvx>tt) . pGEMEX-1 C-/Dy :<r(Proinega)tt] , pQE-8 ( + Ty>(QIAGE 
N)tt) . p K Y P 1 0 ( 58-110600). PKYP200 CAgric. 

Biol. Chetn.. 48. 669 (1984)] . pLSAi CAgric. Biol. Chem. . 53. 277 
(1989)] . pGEL 1 CProc. Natl. Acad. Sci.. USA, 82, 4306 (1985)] , pB 
iuescript (STRATAGENEtt) , p T r s 3 0 Cx->x U tT • n 9 JM109/pTrS3 
0 (PERM BP-5407) J;OISIi] . pTr s 3 2 C^vx 'j tT • a 
'J JM109/pTrS32 (PERM BP- 5 4 0 8 ) J:OM] . pGHA2 CpG 
HA 2 «:^t>';^!i®(±Esciierichia c^Ji IGHA2 (PERM BP-400) t LXXmi^mn. 

^^x^xmtimnmiz^ti^nxK^^^ ^mm& o-22io9i].pg 

K A 2 C p G K A 2 ^'^t;:kmmit Escher\ch\ii coli 1GKA2 (PERM B-6798) t L 

xTmi^Lmj^^^x^zmt^mmizisft^^nx^^^^ mfirn^ 0-2210 

9 I ] . p T e r m 2 (mMW- 3 -22979.US468619KUS49 
39094. US5160735).pGEX (Pharmacia^t) . pETi>Xx 
A (Novagentt) > P S u p e x^^Mmt^ Z t/)<X'^ ^ , 

■Ta^-'S^-tLxit. i^mmmom^^X'§^mx^^t(Dx$,rnt\.^:6^uh 

ii(DXi,Jz\,\ m^it. tr2-7'°=^-9- (PtTfi) . Ucy'a^E-j^- (Plac) . 

X 2) , ticy'a=E:-9-^ T77'a^-j^-^ Pletl^a t-^-(7) J: 9 tiA^fl*! 
U^'V-A^'&EJFiji LTfi. '>^'^ y-y>ltfy (Shine-Dalgarno) BS?'Ji 
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v/i 'J t7 • U ( Escherichia coll) XLl-Blue ^ ivi 'J tT • 3 U ( Escheri 
chia coli )XL2-Blue> X'>i V tr • 3 y ( Escherichia coli )DH1 , x->jl U 
t7 • n ij ( Escherichia coLDMClOOO. xvx U t7 • n U ( Escherichia coli) 
KY3276. XV X 'j tT • n ( Escherichia coli)W1485. xvx U tT • =3 'j (Es 
cherichia coli)JM109. xvx U tT • ^ 'J ( Escherichia cfllDHBlOl. X'>x 
U t T • 3 >; ( Escherichia coli)No. 49. xv x U 1 7 • 3 U (Escherichia col 
i)W3110, xvx >J t7 • 3 ') ( Escherichia coli)NY49. ^<^)U7. • XT' 5^ 'j X 
( Bacillus subtil is ) . /n'^/UX •7SoUi7X7T->x >X ( Bacillus amvlol 
iquefacines ) > "/ U b'/x' 9 ^) 1* • 'f7';;i-7-f7A ( Brevi bacterium hmnar 
ioDhilum ) ATCC14068, 7' b L'/n' x "J A • -y- -y * a 'J -f * A ( Brevi bacteri 
um saccharolyticum ) ATCC14066. y U t'y \' -f U -t; A • 7 7 A ( Brevibacteri 
urn fJavuin)ATCC 14067, 7 U t'M'^-r U 7 A • 7 h 7x;U7' > A ( Brevibacte 
rium lactoferinentuin )ATCC13869. n 'J ^/n' ^ x 'J 7 A • 9 I ^7 L. ( Coryneba 
cterium glut ami cum ) ATCC 13032 , n 'J ;^/\' x U 7 A • 7 -tr h 7 v K 7 7 A 
(Corvnebacterium acetoacidophi lum) ATCC 13870 . ^ a ^ x 'J 7 A • 7 >^ 
■=■77 ^ 7A( Microbacteriuin ammoniaphi I um ) ATCC 15354 ^^^If ^ Z. tt<X'^ 

-So 

.^t^S+i^-^i^Si: LrffitN-SJi^lcti, ^^-<y p3SR2 
CGene. 26. 205-221 (1983)3 . pKBY2 CProc. Natl. Acad. Sci. USA. 82. 834 
-838 (1985)) s pSal23 CAgric. Biol. Chera. . 5i. 2549-2555 (1987)] , pSTAl 
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4 [Mol. Gen. Genet., iifi. 99-104 (1989)3 . pDJB2 CGene. M. 321-331 (198 
9)] , pLeu4 CBiosci. Biotech. Biochem. . 56. 1503-1504 (1992)5 ^O^M^ 

$>'2)l^(± h 'J 3-7';l'VS©-b;l/v--tf (-tr a b:*;J- b K 7--tf) Uiff^-Z^^^ 
-•l^(psk). C^V ■fe;U7;Uf t K 3 -*X7x- h-ft K ay-f- -b'(gpd) (7) 7* n 

T-§^„ 35'^*:->r:f-;UE^iJ$:W-r'i)^7'^ K<!: LTti. 7 X^)l^')V7.m(Dr)l 

fc7 5 ymMmo 1 *^f> 2 4 Sg*T'C3a2?iJ$:Wr-&'^7*^ KH^-^lf -5 Zti)< 

?S±i:LT{±. 7X^;U^';UX ♦ -:y-( Aspergi 1 lus niger ) SK5 7 . (7 
X^;U+';t/X • ^U-tf) Aspergillus oryzae M-2-3 [Agric. Biol. Chem. . 51. 
2549-2555 (1987)] . 7X^jU=¥)U:^ • 7 ^ :d A ( Aspergi I lus ficcum ) NRRL313 

5 . 7X^)l^)V7. • 7 7=&U ( Aspergillus awamori) NRRL3112 . 7X'^;U+' 

• -fj, 7 >X( Aspergil lus nidulans) 1F04340 > h 'J 3 t'/Uv • — 
( Trichoderma reesei ) Rut-C-30 CAppl. Microbiol. Biotechnoi.. 20. 46-5 
3 (1984)] . yy-y/N'x • -^7X( RhizoPus niveus ) M-37 [Biosci. Biotech. 
Biochem., 56. 1503-1504 (1992)] H^-W^C t*<T'#-5, 
^4«iM^<^?^Mte^C±£i!*<^)CD:^a CAgric. Biol. Chen.. 5i. 2549 (198 
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7)] mizmvx'ni zt:^<-c^^, 

1 3 (ATCC371I5) . YEp 2 4 (ATCC37051) . YCp 5 0 (ATCC37419) 

gal 17*0^-^^-, gal 107'a=e-^'-^ t- b v 3 ^^M^JSVa^-^-, 
MFairo^-:?-, CUP n'a^^^ -^ora=E- 9 -%$>ifJb Z tt<X^ 
LT{±, -y-'v * a A -bX • -fe H^S/i ( Saccharomvces cerevisae ) , > 
-y :<7 □ 5 -fe X • ** V'^ ( Schizosaccharomvces pombe ) ^ ^'Jj.'f^D^-tX 
' 7 9 ( Kluyveroinyces lactis ) ^ h 'J u X rKa > • 7';U v > X ( Trichospor 
on pullulans) , U'y^tl-tT. - 7;l/t:'7X ( Schwanniomvces alluvius) g» 

•rntffltN^:: iiTi^T'i. m^ii. hP/-^*U-V3 [Methods. Enzym 

ol.. 194. 182 (1990)] . X7i07-7Xhii [Proc. Natl. Acad. Sci. USA. 
84. 1929 (1978)] > itS';^'>A?£ CJ. Bacteriol.. 153. 163 (1983)] 

wimmm^m^tLxm^'^m-kizit. ^n^9 9-tLx. m^\.f. pag 

E 1 0 7 Cf#rffW3-22979 ; Cytotechnology. 3. 133 (1990)] . p AS 3-3 

(4trW2-227075) ^ pCDMS [Nature. ^29. 840 (1987)] , pcDNAI 

/Amp ('f >t' hDvx>?±S!l) , pREP4 (-Oe^ai/'x >?±S!i) p 

AGE 1 0 3 [J. Biochem.. m. 1307 (1987)] , p AGE 2 I OI?*<ffll^b 

-7'u^-9 -tLx\t. Wimmu^x^m,x^ ^h(Dxhn\.f\.^irnhm^^^ 

Ztii<X^. ^Uti'. V :^tra'^^ )ix (t hCMV) O I E (Immediate 



-13- 



wo 97/38096 



PCT/JP97/01175 



early) mii^(Dra=E-^ S V 4 0 ^7)?;JKB7•D^-^-^^t^(±y ^af- 
:t^^ >0^y'o=e-9-m^^lf^Zt^<T^^. ttz^ t hCMVOD I E'MB 

T-*>^cosiei)ia. -<--x • MAx^-(7)«T'*-scH0ifflfla. hbt 

5 6 3 7 mmmS 3 - 2 9 9 ) m^$>if ^ Z. tt<X'^ 

ib'^mm^o^ D N A (omxm t l r ti . sbmmmiz d n a a-t -s. c t t» 

^ CCytotechnology. 3. 133 (1990)) > 'J >g?;!7;U'> Afi (!?#r?^¥ 2 - 2 2 
7 0 7 5 ) . V Tf-'y ^ iy 3 [Proc. Natl. Acad. Sci.. USA. 84. 7413 (1 
987)] m^m^'^Ct^^X'^^. 

Bnmt^^o)Mmis^tjf^^ii. ^m^2-2 2707 5^^ig*,^i>ii!^p^^ 

•V V 3 > • T • vrti'y h U - • v^jLT;b (Baculovirus Expressio 

n Vectors, A Laboratory Manual) > * U > h • 7'p h zi—^UX • -Y > • * U + 
^7- • /W:tn v- -9-7*;U>« > M-3 4 . Bio/Technology. 6. 47 (1988)1? 

w*>. mt^A.'AB^mx^9 ^-'isj:z//<^a.ar^^ )i7,^m^mmz^mA 
^i3mzis\,^x^\,^i^n^mB^mx^c^ ^-tLxit, 0ij^(f. pvl 1 3 

92,pVL1393 .pBlueBaclll ( t i)lz-( y h ni; y^i 
U) ^%^lf^Z.tt<X'^^, 

M'43.a^^;bXt LTti. m^it. J^'&mnS^^lzmt^t^'y^ )ly^x^^ 
7'y h ^77t • iJ 'J 7t)i^^iJ • 9 UT- • Ko->x • 't? f ;U ;^ (Au t 
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ographa californica nuclear polyhedrosis virus) ti if ^P^i^^ Z. t^^X' ^ ^» 
LTti, Spodoptera frugiperda g)ei3MMaT'^.g> S f 9 . S f 2 

^^j.T;l'> ^^-/'J • i-r-?" • 7 'J-^> • T> K • * >/N'-- (W.H.Free 
man and Company) ^ — i — 3 — ^ (New York) . (1992)] ^ Trichoplusia ni 

mmmmx^ h i g h 5 c > t- h a x >?±gi) m^m\.^^z.t t^x- ^ 

(^tP«W2-227075) . U 7 ^ v 3 CProc. Natl. Acad. Sci. USA. 84. 
7413 (1987)3 ^«r*)Cf ^z. t*<T*§*. 

4^t-'i>6g:/3 $r -56*4^1*5 J; u>'lfr^7 ^ --fe'=&^i7jc-r -5'^^ 

m^i^^^iz^my ^ ^—^<D^m^(r>\^±Ltz^m^^^m^^^ztt<x^^, 
i^^mn(Dt^^y5-mzU'?x^^L. mmy ^ ^—^^^f^wm^-^. mt^m^ 

«fc Oilrli7^ 5'— tfSrfiilXf ^diUJ: 0. fSi^y ^ 9 —if ^MMt^ Z tfi<X 



-15- 



wo 97/38096 



PCT/JP97/01I75 



a / nV - ;u i: CD 7 ;u □ -- u b ti . 
j^K * ;l/ V A I, % n -5 • 

i^lil 5-4 OtA<J:<. i^fSB^ralti, 1 6 ~ 9 6 B^rBlT-^-B, i^gtfipH 
(ix 3. 0-9. 0(z^jf-r^*<, ,%tt®©^ll(c^^^,^T(ipH3. 0-6. 5 

f^. W.f^. mWtiJ)l'>'yi*. 7>^-7/j:<i: $-ffli>r|fOo 
^tz^^^'^^Wi^m\:x . 7>fvU >-^T h7-9-'f 7 U '^^(^J^x^J^M^-lg 
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J$l|-r'St#(C{i-<7yaf;l/-jS-D-^5t-#7i7 h t^y v K ( I PTG) 
t^lzit^y h'-)U7i7V)lWt ( I A A) ^$•^§i^!l^z■»L^:^>J;l^, 

#1-^. m<*a<JI-li> ^Jt 1 0 0 %co^«^T% 2 5-3 5 3-10BrBlll 
-^izmm^tlXK^^RPU 116 4 Oigtfl. E a g 1 e <DM E MJttfi^ ^ctlc 

mAmm^m^tLxi%ibntzmn^t^ii^t^%t^i§mtLxii. -^izm 

ffl$nTtN*TNM-FHiSil!l C7T-S >vi > (Pharmingen) . Sf-9 

00 II S?mm (+'7'D B R Um) .ExCelMOO^ExCelMO 
5 Ci^-fnt J RH/WJt--9-^x>v-X (JRH Biosciences) ^im 

ISSSl^ti 2 5 - 3 0 1 < , i^fSB^ralti. ii^ 1 - 4 Bfa^-^-So 
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ttmm. vx5^;U7S yx^^U (DE AE) -■t77n-x. DIAION HPA-75 
(-mitmim) mi^~yy^m^-fcm4ty^^^9a^V^yy^-m. S-Seph 
arose FF (7 y^Uv vT^ii) U v > =&ffl i>fc|®'f ;i- >5c«5 o v h ^ 7 7 
-r-xi, 7'^;Hr77D-X. 7 i^;Hr 7 r p-X^o u •>' > $-ffli>/ij^7|<f4 
i^nvhr77^-^. 55'?l?«-ffliN/iy;u;5m. T7 ^x-r ^77 ^ 

ttz^ mmy ^ 9—if^<mmmzT-mi$.^mf^LrmmLtzm^ii^ mmiz 

mmx'oimiti-^. msjmim^. ^^'}^y'^h'Mm^^tf£K^^^K^ii 
^u-<7-^ K^'tt^j(Digjt*<,-K'j'<7-^ \^t<m\^Lu\,^mmz^mum'mz^m. 
^^^Him^^L. mmy ^ ^—^i:iEnfjiiLwm'Mizmm^^ttz^k. ±tEtm 

i-ckOfeaL. ^m^m^^mm-r^o i^i&f&'Aizmnm^. ^];t(f/J^X7xv 
A<$>^^'^izi±^ -i^ymTmy ^ 9-if^mihLfz'i^^ m>u^m^(D^m 
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H5. 5 iW^fSti-hV'^L.) 0. 5 m \ i 2 7X:X' 5 ^TUm^Ltz'^^ mmmo , 

5ml ^i}QA.xRm^mt^t^, 3 7tT- 1 0 ^mms^Ltz'ik. mmKftw±m 

( 1 OmM* rfvKT >^-'!7/.. 5 NeSgf. y-tr h >^ l' : l : 2 <7)Jtm 
T-S^LA:^?S) $r 2 m I &LTj^f£:$-i?jtt. $ ^>{c 1 Mi^ai>gf 0 . Im 
1 $'iDx.?g^-r'S. C<omMO)Z 8 0 nmlc*>(^^qR:itJg$-:J>^^jg|t (035:11- 
2000) lZ^*)m^i-^o ^— <f?i'|4la.--y h (unit) $rpH5. 5. 3 7 

(Lineweave-Burk) 7*0. y h f C i(c J; O ^ 3iR*!>'i) C i:*<T'#/S, 

•t-s/cfeiZiki^Mt ^n^s. m^^^nmizmi-^:! tt<x^ 

J^LTfr^7^ ^— If 1 0-5000 U,$?*L<{i 100-1000 UT-*^, 
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Phytase{iir^7 ^ ^-•tfJtfe^'g-, Amp^tipUC 1 I 8 S5!5057 > U > 

mantis mmy ^ ^-'ifnii^=Fm^mmttzm<D. sds-pageicj;^ 

H^#OB#£D?S1±fiiS: 1 0 0%tLT. ^p H(w*)(^-5?g'|4$-;|i^?gi4 (%) t- 

5 0 0 ml /N'-v 7yu{^^H^77;^=i(cM^x4X^Jlil ( 2%t^i+x. 2 
0. l%^7*h>) I 0 Om 1 ^rj^JnUx v 'J 3 >^^$-L/i|^. 
1 2 Ot. 2 0^Pil1JiS®L/-c, 
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-sot t'miittz^mxmt- < s^^^ l/Co 

lffl*^<TOLfc|^M<*$-Ji'DW(cmo> TEliffijg CI OmM Tr i s-H 
Cl(pH8, O^lmMEDTAJ'S'O. 2 m 1 *D^jS?S Lfc. 

C2% SDS. 0. IM NaCU lOmM EDTA, 50mM 
Tris-HCl (pH7. 0)]«'0. 2mUD;i. rSSLfc. I^?§®}^$r4 
t. 15.000rpm(18.500xg)T'10 ^ralit'D^gl L. ?#^n/i± 

SS±^^tcO. 4 m 1 t^7x (7x /— an,i;;uz», v 

7^;l/7;U3-;U$- 2 5 : 2 4 : 1 Ojrfc^T-S^ t/c?§?K) ^Ad^. m^^t-izm 
nttzm. 4t. 15.000rpm(l8.500xg)T-10 5^rBlii'L:^gi 

S^±?tCl m 1 O?^x^y-;U$-J0^, - 8 OtT- 1 0 5>rBl?^-^L/c^. 4ts 
15.000rpm(l8.500xg)T-10 ^ralii'U^^Si rtm. ( D N A ) 

0. 5 m \ <DT Emmm^tQ^. rzm<^tmmLtz, 

U^WHZ 5^iIORNaseA(10mg/ml) $rAo^. 3 7t T'3 O^H 

1 5 . 0 0 0 r pm ( 1 8. 5 0 0 X g) T' 1 o^fU'M't^^rmt. m^ntz±m^ 
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«TLiN^.Dt(cliJ|XL/-c, C(om^2Mm^ML. ±m$ri^Ll^iiiD*t^c|HIl|x 
3-;U«r2 4 : i (Oitm-^^m^Ltzmm) ^QA.. 4t. 1 5. 0 0 0 rpm 

(1 8.5ooxg) T'l Q^rBm>b^mL. mhntz±m^^L\,^'^sb^izm 

IX LA:. 

I^±?t{c 5 0 ju 1 ONaC 1 m 1 y - 8 otT- 

1 O^PB-J^&^L/i^, 41C, 1 5. 0 0 0 rpm (1 8. 5 0 Oxg) T'l O^Pdl 
ii'D^BIL. ?tm (DNA) $-!Hl»IXL/i. ^ IzUyum^ 0 . bm\(D7 0%<% 
i^y-;UT'^?^L/-cf^. 4t. 15.000rpm(18.500xg)T'10 
^rH^'O^mL. rtm. (DNA) $:[hIi|XL/-c. i^tt^^m3&^^^-5;i<t(zj:f3. 

77.^)V^)VX ' 7 A -A ( Aspergillus ficcum ) NRRL 3 1 3 5 [Nor 
thern Regional Research Center. United State Department of Agriculture P 
eoria, 1 1 Inois U. S. A. (NRRL) J: n X^} oyi&ixil-iy'a-r tLXT 7. 

NRRL 3 1 3 i^(D±DNMtmmmi -<D^^xJ^<Z)tm(Di5mzm\srm 
NRRL3 1 3 ^^my ^ 9—{fmm}&B=ptmmt^tzisbiz^ mmm^6^z 

$-T7*7^ K •/N'>(';t-i/XxZ.X (Applied Biosystems) ?±IS 3 BOA - DNA 
^fiK^$-ffll>T^fiJcLA:. I^^r>xM7•7-<7-. 7 >^-tr >xiS7'7 
J:t>*NRRL3 1 3 5 ^(^y y i» D N A 1 0 0 1 $-ffli,NT P C R 

^'iin^tizx^. y ■< ^-■ifm^MB'F^m^Ltz, . PCR(i. 9 2 t T- 1 
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p uc 1 18 ^mmmm Ec o r i t-wl/c^^ i^wgp&(c, ^jisgp^e. 
c o R I x-mmLtzPCRi^i^y^ ^mmnm(D7^ 

0 9 (isiittJ^opA) ^'^•mzu^xmnmikLtz, 

mBnBi^Ltz:kmm^ 5 O w g /m l r > fv/ «J h 'J 7 €-#t;L Big 
Jl!!(h';7'h> 1%. P^i+X 0. 5%. Jfeft-f h 'J 7A 1%) '&ffll^T, 
3 7t. -g^^^L/i, 

m^^mi^^^. ■^mizU^ry'^T.l K^ttttJL. I^7-7X^ K$r Ec 0 
RITi^ftLT, 1. 7 k bcDDN A77r^ > h «:lE]ijXL/i, 

1^1. 7 k b©DN A77r>« > h$r7*a-yt L-Cffli>/i. 

SK 5 7^G)?fefe^DNA 2 0 ]U gtc. StJ|51PfgX_b_a I (S?@ig?±©) 12 
U$r»L, 3 7t. 1 2B#ra1Rl^;$-t*-. |^DNA?'fc;!J8frf^. i^DN A'&Trtrn 

(ECL) h (TvvrAttSi) ^-ffiiNT. ^f^(0MIIIHii(7);^-^(;:tj!^^ 
TKiTroj:-9lC.-9-«f->/N'f7'U^^-e->3>$'?fofc, 

T^'a-xy^umm?*©!^, 0. 4 N7miti- b V '^L^mm^X'. Hybond-N* 
lli(7^v>A?±li){l4-»'fv'j-7'a.yr^ vrU/cf^. lii ^ HIS L . I^fli 
«:ECLiil^^^®?^|l5J^t/^^vXxA (direct nucleic acid labelling and dete 
ction systems) (7-7v-f AttK)ro/N-r7''J ^'-f -tf-va > • >'N'-y 7 r - C 0 . 
5M NaC I 4sJ:a'5% rD'v + yri^lg^-^t'] 1 0 m 1 cfijc 4 2 t . 1 B# 

ral^U/ct^. 7-D-7-?^?S CHWJ 1 -(Dr-?#/-c7*D-7 3 1 lCi|jS®7K7 ;U 1 

ttn^ 9 5 1 . 5 ^m^^^'ik. 5 5^FaijKs L. 1 0 ju 1 c7) 7 'j > crmm t 

1 Qui )ir )i^7'\z h'mm^ijDx., 3 7t. i oa^mu^^Ltzmm} 3 0 
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ISIS«r-<Xgfe?#?R C 6 M 0.4%SDS. 0. 5xSSC(150m 

M mti- hV'^l.is^z/l 5mM ^' J^- >®f:^ h U A J: 0 Ji-S S S C )§?iScD 0 . 
Sfg^ggOiffifilcJ: O^j:-!*?^^) ] 10 0mI$'fflt^r. 4 2 1 T- 2 0 ^ram?^ L 

/i. m^'^. mm^-dKm^^m co. 4% sds. o. sxssc] loom 

«'2 X SSC 1 0 Om 1 «rffllN-r. m^ST' 5 ^Pam^t ^Jg|^^?^^<^«r|f 

**>4. 6 kb<7)fi:jE{Z7*D-7'i:!$<M^'yu^^Xt- -SDNAWr>T-«-i^tbL 

® TX'^/U+'/bX • -^--SK 5 7^©?fefe#DNA7^7'7 U-Of'FfiK 
SK5 T^fe^DNA 1 0 w g (c^MP^X_b_a I 1 2U^^^;!iaL, 3 7t. 

1 2I^PBlSJS$iJ:. ^DNA€:^ltfr^. 0. 8 %T;!ra-xy/Himt*»JlZ;&N{t 
fc, 4. 6 kb#jfi©DNA8lTn-«:y;u*>f,i3)»)ibt. v*>^"j-> 

(CENECLEAN. BIO 101 nU) $-fflt^T. 1 0 0 n g0 4 . 6 k b{^i£(?DDN 
A»rM-$r^^#L/-c. 

;^fli®-<:7^-pUC 1 1 8 (SMiittJ;OllA) 2 0 0 n g lz/»J|5gp||x 
JajLl 1 2 U€:i!^ADL, 3 7t, 1 l^Fs^Si/^i^^-li-. p U C I 1 8 rot;!J8lTMa$■^7 

^^IST*(ia?RlC7;U*U7;fX7T^— fe'?' 1 U^*DL. 3 7tT-3 Q ^fHK 

1 5. 0 0 0 r pm ( 1 8. 5 0 0 X g) T'l 0^mm>Uii^mL^ ±m$-|frLt^ii 



-2 4- 



wo 97/38096 



PCT/JP97/01175 



A.^ - 8 OtT-1 O^Pfl^^^t/im, 4t. 15.000rpni(l8.500x 
g) T'l O^^rM'D^^RIL. itJS (DNA) «:lHli|Xt/s. 

IS7'vX= K^-fflt^, %mm:iU 1 0 9 (SSi^ttJ: OIIPIA) =&S?i(wLfc*< 
U.mnmm\^tz:Kmm^ 5 O ;i g /m l r > t-v y >:^ h U ^7 a ^r^t^ L B 

0 M g/m 1 T> fi/'j h ')'yi^^^t:LBm'^mm (LB^mizm'^^z 

SK 5 7 0SSfei*:DNA7'f 7*7 'J - i L-Cfflt>/i. 

(D SSfe^t:DNA7^'77 'J -^^f.gWfT'S D N A «rjf -pn Di-(^)^Si 

1 - ©r-i'Pill t 7 r 7 - 7!>^ ^ Ht^ 7 ^ - -tf iia^ $r ^-:> 3 a - 
7^7'7 U-O^D^-^-y >7' U >7 ^ -(C^ 
♦5. ECL + >y hizm^ HWJ 1 -@T•^#/■c7•□-7'$:ffl^,^T. '^^^(c^^^oT 
UD--M>r7'iJ y^^ii-ytz, IS=FW=ia^~$:^tf^(c/N^'7'U 5^ 

HJfe^iJ 1 -®T'Kf#L/c*'vf-.<7'=iD^-J; 0. ^?i(ctj!toT7*7X = 
ffitbtfc. 1^7'vX^ K«:p ANPHY 1 i^^L/i, pANPHY17'7X^ 
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m^fFfiJtt/c im) , JfpA»T>T-{±4 . 6kbT-*>-?/i. 

E C L+-y h{ctj^i^> HJfe^aj 1 -a)T-|)if#Lfc7*D-y$rffli,N, if-«f v/n^- r U 
{i{^If^lC^iSLT^^/•c. p AN PHY 1 O^iJRSSs^ilillliJ J:t;«Tm7 ^ ^— 
p ANPHY I (3tiA$n/i|fTJi7-r ^— tfii^E^t^ilr^? 7 U:t^ V^S.n^r 

mmm 2 l i&rJi7-r tf^m-H-r^DNAO-O ha>o)P?^ 
Hife^l 1 -cmm L/'c»r^7^^-HfSr3-K-r^ mfe<**3l^c^ D N A *i (t 

^ > ha OTco:^r?iT-TX'<;U+';UX • -:^-SK 5 7**J: 0 7^ ^ 

— lf©c DNA^rmff-r-SCltlcj: OMI^Lfc. 

^ifeliC zap e k-Do x^rS^tLT, 0. 0 5% IgfiBEvr^v'!? A, 0. 

0 0 1 % 0.05% tgjb* u A. 0 . 2% mki- mj a, 

OmM ME S^ffi}0[{C^jSt. 5 0 0 ml (D>'^ y 7M^7 7 ;^ 3(C 100ml 
r^^aU. h^U-7'j5S® (1 2 Ot> 2 0^) tfc. SK-5 
Tt^^-X^V ^5!)^•^ -e^5*i®L. 2 8t, 2 0 0 r pmT-5 BTaltSiioiS 
^L/i^, @<*:^:tf7X7 insult' >2:ffltNTSjML. R N a s e CD-Ji 
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^^IZL^ 5 0 1 {C^S Ltzl 0 m 1 O- y >-K > v- > 0}lbai?K I S 0 G E N {C 

a L/C. 

l^^aJStc 2 0 0 w 1 •r^^'aa^^/UAe^jlsADtTiiOvI-tf, 41C> 15.0 
0 0 r pmT-1 i^N\'M>bL. ±e07K*e«:filKLfc. 

l^7K4Bt-4M mtV^'yi^^S 00 u 1 ^ADLTMHf^b-fr. -8 OtTM 
B#IBlJ»SLfc^. 4t> 1 5. 0 0 0 r pmr- 1 5^fyiiS/DL. ?#^>n/i?tiS$' 
RN a s e $:#WL/:^l^MM7K (i^T. R Nase-free7K tUfg-r) 0. 4 m \ iz^ 

mmmizO. 4ml 0-rV7'Df;U7/l/3-;i'«-^iPLTM-tf^b-^. 4tT' 
3 0 ^N\WLM.Ltz'^. fll/4t. 1 5, 0 0 0 rpmT-1 S^Kit/QL. ttlS^- 

i^M$-7 5%x^'y-^u-egt?^L> M^'M>mx'mmiz^m-^tz'^. rn 

ase-freeTK 0 . 4 m I iz^t^Ltz, 
U^mmiziml Ox^y-;U€rJiADLs Ji'ij5JSfi-r'5 d tc: J; 0 . HJgft^ 

t^rtm^l 5%Ji^ y-;PT'^?^^. *l^fi*)(c±^iJT- O . 4ml WRNase-fr 
eeyKizmmt. RN A+l->7*;bt LTffll^/i, 
(S) RT-PCR^{CJ;^7'r ^--tfcDc DN Ac?5ig1ii 

TOYOBOWRT-PCR KitS-ffll>, J^iT<^:^?4T'7 ^ ^'-HfO c D N AOJ§<ig$:^T-? 

(I) ^^^wsim 
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RNase-free7K?r»Ls 1 0 ju 1 izmUt^^ 

U.mnmzmommT-?a K\UzMm<0 5 xRTase Buffer 4 iu U Random Pr 
imer 1 ju U RNase Inhibitor 1 /i U RTase 2 ju 1 t:1}QA.^ /n*— 
-P J 2 0 0 0-t-7;U-9-'f i^7-$^ffll^T3 OtT* 1 0 5^Pb^. 4 2tT-2 0^ 
Pb^. 9 9 t T' 5 ^Pb^. 4 t T' 5 ^ra1;S:f£: ^ -^tZo 

(2) PCR 

±ia(l)T-?#^>tl/cKfD©-9->7*;b 2 0 ;u 1 l^lTOYOBOORT-PCR KittZ-f^JSiDPIu 
s Buffer 1 0 ju U j^M7K 6 8 U t > X7*7 v— 0 . ^ u \ ^ 
•t>X7'7'rv- 0. 5 1 , rTaq DNA polymerase 1 >u 1 =&*Dx.Tif 1 0 0 
JU I t 9 4 t T' 3 0 l^tsl. 6 0 1 T' 3 0 fci-fel, 7 2 t T' 9 0 #ral0;g:f5Xli 
^ 9 }\.tLX Z 5-9-^ i'^MTiN. c DN A«rJti|SL/-c. 

iEliC^^ ^RmWiiZ^nat^Jl'l./^ VT 5 ^U7;l/a-;u ( 2 4 : 1 ) 1 0 
0 u I iD^rtgOlg-tf. 1 5.0 0 0 r prnT-S^Pa^iliDL. ±S^SJi?tTc 
DNA-9->7*;i/t LfCo 

l^c DN A^^->7•;^$rfflt^T. c D N A $rg?*fT L/-c$gm. SE^iJS^ 4 tc,T^$ tl 
/iifeSgEyiJlctl-f > h D > ( 4 4 1 5 5 ) BifiFr^inT^,^'^) c: i:7!>^•b*> 
-^tzo S^BH?'J(i^ iE^JS-t2lC7fN$n-67^ KLTiiO. 

ON5K;^)^b 2 4#g*T'(D7$ 7 Kti^^fiSv r-:^-;U'<7'^ KiCifB^-r d t ;5<b 

T'jL7>XMD~ 4***/c{i7X'<;m=-*;l.x • ;f 'J-tfM - 2 2m^m^tLtz§\ 

m^ttj.im^ (7;^^;u+';ux • ^^--S K 5 7 , 7X'^;u4-';ux • -r^. 
7>XMD- 4 */i{i7X'^;U4-';UX • ;fU-«fM-2 3) S-DPYi^itfi (2% 
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h 'J 1% -<7'h 0. 5% g|Sx+x. 0. 5% KHjPO^. 
0. 05% MgSC-TH^O. pH5. 5)«rffl(,^T30t> 2-3 BfUm 

m^k^mw^. 7 ^ )i9-mmLtz i om i ©ra hr^x Msisimit?^ c 5 

mg/ml y?t<if^A 2 3 4 . 5 mg/ml -tz/b^ --If'R - 1 0 . 0. 8M 
N a C U 1 0 mM U >KMii?K ( p H 6 . 0)3 IzM^. 3 0 1 T- 3 Btral^ 

Ltz^mtl OOxg (2.000rpm) X' 5 ^rm'L^i^mtXl'a h-TyT. 

v^mmttz. 

Uy'a h 7*7 X h 0 . 8 M N a C 1 T' 2 Isl. mm I CO. 8 M N a C K 
10mMCaCl2.50mM Tris-HCl (pH7. 5)DT-llEli5fe 
?f^L, ftijllgjg*^- 2 . 5 X 1 0*m/m 1 <!:nC'5J:T{C 4/5gcD?§?R I izmm 

Ltzo mBmmizi/^m<ommi i C4 o% (w/v) peg4 o o o. so 

mM Tris-HCl (pH7. 5 ) 3 ^^D;t?f^Me«l(Cffll^-S7*n h 7*7 X 

TX'^/l/^^^UX • ^T'a^VXMD - 4^S5t5(7)Ji'&{c{±, 7'n h7'7X MBi?g 
S?0. 2ml IZ-fy^l KpANPHYl€-2 0jul. p AN PHY 

1 1 0 iu 1 *>J:l/p 3 S R 2 I 0 u \ ^M^t^^X :i Q ^miAM-'ik. ImlO 

1 1 «ripx.-cm?ST' 2 0 a^rmmmttzo m?s I l O m l -^adl, 

7 0 0 X g T- 5 5}rB^Ji'05>SiL. it^®5}?rf#/c:. I^it^li^^r 0.2 m 
I (D^m I t3!&.?S L/i. t^UBmm^ O. SM NaCl^r^t-C D¥tSl§ite 
(l%Xi7a-x. 10mM7-thT^h\ 0. 1%KH:PC 0. 05 

% Mg S0< • 7 H2O. 0. 0 5% KC I ) izm^L. 0. 5 %(7>S5^$r#t> 

tSi&^rfiliL. 3 OtT'S- 1 OarBligfiLfc. 
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it^{;:ii. 7*D hy^X . 2ml(CpANPHYl 1 0 /i 1 *>J:l/ 

P S a 1 2 3 1 0 1^ I «'iD;i*4'T' 3 0 ^mWk. 1 m 1 I I =£-^0^ 

Tm?S-e2 0 5>PBmgL/i:. WlE.^. I 1 0 m 1 ^iD I^?^?: 7 0 0 x 
g T- 5 ^Palit'D^SIL. I^ttl51i55-t: 0 . 2 m 1 ffymm I (cM 

?SL/i. 0 . 8 M N a C 1 ^tltsWL'P^mm ( 1 % X 9^-7., 

0. 3%NaN0i. 0. l^KHjPCO. OS^MgSO^-THjO. 
0. 05%KCUpH5. 5) tdM^SL. 0. 5 ^cTJ^^Sr^iL^l^igm^-m 
JiL. 3 Ot-eS- I 0 BP^lS^L/io 

1^. TX'^/u+'yi/X • -f'i^ >XM-P A l^i>J:0"'7X'^/u4';ux • ;f 
-tfMO-PG 3^S'IX?#L/-c, TX'><;U+';UX • -A'-MH-P A m*iJ;t>*T 
7.-<)l^)l^7. ' --fi^ >XM-P A ¥J5£8^ 1 ^ 2 5 BMt^T'lUglc 

^l^*^I^xmSri5?f5SP>fT. < tf rtrm 1 T@ 1 # 3 ^ (fPMS^ 3 0 

5) (c-en-enPERM bp- 5 3 7 2 jyJ:t/FERM BP- 5 3 7 3 tt 

® 7X^)l^)lX • -^--MH-P A l^tcj;'57^ ^— froSit 

1 0 g(D/h^7X-7$rAni^ti«: L/i 5 0 0 ml ^Hft7vX:J?- 1 2 0 t T- 
2 O^PBm®L/-c^^, ^®7K8m I ^tQA.tz, f^t^llllU M H - P A l^€:*iSL 
A:^. 77X=i=g:iS'Sc: tlci: OMH-P A 1 ^O®* t /Jn^7 X v ^:3tE^?I^ 
3 0tT-4-5BPBl»Bt§SL/i. 
,^3 7t(D?a7Kl 0 0ml ^i^ftt^c7)77XD(Z]!jD;l, 3 TCX' l-- 2mm 
M.Lti„ mmk. No. 2 0;^|ft$-^V^TTO^<!:?^#:^5>gttL. .ffM7 ^ ^- 
■tf 5 6 0 Um^Ltz, M H - P A I mt^^m 6 -®tC/Tx Lfc S K 5 7 ^^^cDijs^ 
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2. Ai^(r>^mM.'t7r^Ltz, 

(E) 7/^^)l^')l7. ' -f-'av^XM-PA lt*(cj:^7'f ^--fcoii^i 

I Om I (D7 ^ (1%X^d-x, 0. 2%NaN0,, 0. 

05%MgSOi-7H:O. 0. 05%KCU0. 001%FeSO«-7 
HjO. 0. 1% C. S. L. . pH5. 5) «:Anv U =3 >^t^L/i 1 0 0m 

1 ^H^777.3«r 1 2 Otr-2 O^rBmSL/c, |^igil!i(cM - P A 1 SrtlSL 
/eft. 3 0tT-4~5 BfBltgtoig^Lfco 

^Sm-efe/-c-7fc(DlcJ1t?Tmte«l<*:M-PA l^(i9 OmU^SLTiiOs a 

(3) T7.'<;i/+';UX • ;r 'J-tfMO-PG 3^:cj:-i.7^ 9—\f(Dm}k 

5 0 0 ml (07 ^ 9-^±mt^i^^Xri!^^^ltz2 L#H^77XD'^ 1 2 
OtT-2 O^PeMMt/i, Iig^ife(cMO-PG 3t*«:<i®L/c^. 28'CT-4~ 
5 BPamto^SLfc. 

aiTX-:;l/^;u;^ • :t'J-lfM- 2 2 Wltm^i'^r- l 3mU/m 1 ^7^ ^- 
■f^SftT-*fc-5/i(Z)(C?^Lf^Kfell^l*:M0-PG 3**{±3 7 OmU/ml^M 

T;^^;U^;1.X • ^*'-S K 5 1 m^m'PM^^i^ iZ% v/i ^o-x. 0. 
Z%m^i-V')'^L.^ 0. 0 5%m*'>''>A. 0. 0 5% 
A, 2% pH5. 5] ±t:'^W$-li-. fla?«:?f^fi!c$-fr/i. IS^^^rjgac® 

7K1 Om I {cjgjSL/i:, §1^1 0 'US^ /m 1 t ^£4 <k o tc8SJM7KT'PS{ IS 
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-SK 9 zm^mK^tzisimy ^ ^--^oi^M. 

(D SK 5 7^*i>J:t>*SK 9 2<*{cj:§fr^7^ ^'-■b'tJDMii 

1 0 gO/jN^7Xv$:An^sSti$: L/i 5 0 0 ml ^HA7v;^a^: 1 2 OtT- 
2 O^TOSt/i^. M®7K8m 1 $:AD;t/i. f^lglfelc S K 5 7^^A:(±SK 9 

*^ 3 7 1 oa7K 10 0ml «:ig«f^<D7 ^ X n (cjn^. 3 7 °C T- 1 ~ 2 mm 
MLfCo *5(gf^. No. 2co5ffi^•ffl^<^Tglff^55■i:?K#^55•gSL/c„ 

mmjSkizj^r)^ sK57mx'mmy^9—ti^2zou. sk92**t-ioo 

0 SK 5 7^(cJ:^ffM7^ ^— fOli^ 

1 2 Ot, 3 0 5}rBl^^Lfc/hE7 7.-v 7. 5 0 Okgic, ^i6$€mgSL/i 
SK5 7^«r^ML. Mj?*^: 7 X-7igtti*>'i*i-(z/j:^ .fc ^ Icjg^a^rffli.^T^t^} 

ISig^it^^r^® L/i 6 0 0 x 1.0 0 0 mm(^T;l'^ hU'i'(z5kg-r 
0 1.50 O^^tc^Oii^. ?aig3 Ot. ^gjg 1 0 Q%(D^mMr-b BfaMgL 
SK 5 7t*$-mSLA:. 

i^iSStlSrftbibffl(-^L 1 8 h ><^a7K$-U(^LT7>f ^— fJfttb^K^ 2 5 h 

2 ~ 3fg{cKSag|iL/i|^, 9 b%{%^9 y~fl^ 3 . 5 h >AD;1/-c, 
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3 h>|)Jtf Lfc. 

ft. 

nmm& -(2)r'mmLtz7 i o g ^mmmmmA c 5 omM 

mm/ 5 OmM i^K:^ h'J'^ACpHS. 5)] 50ml (cm)5?L/-c^, 
;uh77^;u^- (^f/uh'J'^Xtt, Sfl^^^Si:^) CiJ: OflJi^Ufc. f#^>n 

/s^igjs^'f^fes OmM fifmmmmAr'^mitLtz9'-(T^t>HPA-7 5 

(Hg^bfig?!) *7A(5. 6cmx30cm) izmmLtz, WfMMm^AX-m 

0. ac \ ^"atsmmmmmB [5 omumm/^ omumwti-h 

U'^A (pH4. 8) D «'fflt>Tlfr^7 ^ ^— tf5:?^iUL/i, l^^diil^^-'^;!. 
h77^;u^- (TK/Ot'v^?!, J^f^^^ttl^) 2 Ofg{i«ISL/i 

^i<>PSM'«?0cC [5 OmMKK/5 0 mMi^K-f h U A (pH4. 
9) ] T*3p||Htt/-cS~-tr7rD-;^FF (2, 5 cmx 3 0 cm. 7r;b-7v 

Mi^K/5 OmMPK^h U-^A (pH 5. 2) ] (cj; 0 ^aSS-jflU 7 
^— f§'^n/-cPDg?R$">;uh77^;u^~ (7 K/n' >x -y ^?±, 

iifi^^^ii^) iz^t) 2 oi^izmmLtz'ik. ^i!f>mmmmmE csomMs^^ 

/5 OmMPi^^ hV'^I* (pU4. 5 ) ] T-^^^bL/i h 3/x'-;l.HW- 5 5 

F (mv-tt) :^7A(ciaiiL/-co mmmmmEtm^'x^^my ^ 

ttz, tmtiim^^. =ftbZ5mM Histidine-HC i CpH5. 8,7 



-3 3- 



wo 97/38096 



PCT/JP97/01175 



T^U-Tv/TttSi] X'^mitttzmno PHR5/2 0*7A (7t^U-7v7?± 
m) Izmi^L. 1 0% PoIybuffer74-HC 1 (pH4. 2 . 7 r v' T?± 

Ki±OXx'y7"lcJ:0, f^MV ^ ^— tf{±itnH4 1 5 8 U/m g * r-^gi$n 

(2) 7X^;u+';ux • -jtr-MH-PA l i^i3J:U'*7X^;i/+';u;^ • -y'j.yy 
XM-PA m©*feS-r^lfr^7^ 5'-- 

IIA(S«»|6-®t3|Hew:^?£{^mL-T. MH-PA mi>J:l>'M-PA m$-tg 

ISffiKm^K^'^tcoi^T. 5 OmM ltifi^«A (pH5. 5) *Ad^. 7 

;i/h77-f;u^- irh'^of-y^^n. mm^'f-Aiij) t^i^xmi^Ltzo 
mmi&Ltzmmmi^^t-i:tf>5 omM m^mmm (phs. 5) r-¥se<i: 

Ufcr^i'^f 5l->HP A- 7 5*7A(5. 6cmx30cm) (ciiigLfc, 
A T'JJfe-^^f^. 0 . 3 M N a C 1 ^^t;mmmmmB ( p H 4 . 8 ) 

l5^ai®^«'':'^Uh77^;U^- (7 ^V^'>x•y ^J'tt. SfP#.5^?fi 1 i^) Srffl 
i^r«Bfi|LA:l^. ^<JT«r?To/c. f#'in/-c7 ^ ^— f®5^$r*)«^*^i;i6 5 OmM 
W^WtmmmE (pH4. S) T'^'^HtL/cha/^-^UHW-S 5 F*7A (2. 
0 cmx 6 0 cm) (^iiiSL. E T'irM7 ^ ^ — ff^l^ili L/^c. 

IJi±0;^T'y7*(C<fc 7X'<;U4';UX • -*--MH-P A H**><I:0'7X^ 
• J.7VXM-P A 1 ^O^S-f '5frM7 -f ^ — If Sr||$i L/c. 

(3) 7 7.^)l^')lX ' tV-\fMO-PG 3^(0^M-r^|ff^7 >f ^'-^ tfOiftSi 

fiPii?K(c5 OmM mmmmmk (p h 5. 5) s-ad^, '>;uh77-f 



-3 4- 



wo 97/38096 



PCT/JP97/0I175 



{tL/ir-<-\''f5j->HPA-7 5*7i» (5. 6 cm x 3 0 c m) (cJiig L 
/i. mWimmmA-C-m^Ltz^, O. 3M NaC 1 €r#t'KKIiSi?KB (pH 

4.8) tm^^rm^y ^ 

t^riSUILfc^. 'M^^'U-^tz, f#«bn/c7 ^ ^'--tfli$>$:^>^*^L;ii) 5 OmM 
itK^®?SE (pH4. 5) T'¥^{l:Lfch3M--;uHW- 5 5F*7A (2. 
0 cmx 6 0 cm) CiiJgL, m&WmWLEizxy ^ 9 -^^m^Ltt. 

^-7 ^ 9-^^mm\^tz, 
t. 

® Km<it; 0. 0 0 6 2 5 - 1. 2 5 m MroiglST'SHM^^^k^ . 

-PG 3**S51^<7)|[T^I7 ^--lf(DKmfi(i. -en-^-'ni 3 . 3 0. 2Q^^X/ 
2 8 uUX'^rttz, 

|n)^{4=T-?fliJSL/i7X'^;U+*;UX •7^*ANRRL3 1 3 5^^^*^(7)7^ 9 
-■tfroKmfiiH 1 9 7 AtMT'*>»}, *^B^W»r^7 >f ^'-•tftiCin* -e^D-inT 
^<^'i.7^ ^--tf.): 0 t)-|fmt^KmfS$-Wr'i>^n/-c7 ^ — t'T-* ^ /c. 
(2) ^i^fi (SDS-PAGE?£) :IIWI7-®. 0*^c{ia)-ei|iti;{mf#L/-c 
ifS7^ ^--^^1^*4 4 Cm 1 1 0ml >7*;UM'.y 7 r - (4% 2-:^ 
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;u*7>x^y-;K 8 0% ^'U-feU A% S DS. 4 OmM h U;^-ig 
Ki^ffifRpHS. 8) «rj!)D^2 55'P^m?«t/'c, 12. 5 % T U ;UT 5 KY^U 

T7>'<;l/4-';UX •-A'-SKS 7 4**^(7)1^^7 ^--fo S D S - P A G E 
<^^?K«:^3E!(c^sL/i, ISS D S - P A G E (3 J:'55}?MSy^T-, SK5 7I* 
isJ:t>'MH-PA m*5l5©ff^7^ ^— tf(05>?^S(i.^4j6 0 k DaT-^ofCo 

^5 0 S D S -P AG f§«^nfciit 15 {J-iJiLT I 

y-lfMO-PG zm^^(omM7^ ^—^(OSDS-P AGElz^^ji^^mm'^ 

9 0 ~ 1 0 0 k D a T'^ o /i, i > K ^' U n •> ^--^f H^SLii Lfc C n '^ifm7 ^ 
5'-- tfcD^^i^^fitl, SK5 7*5|;. MH-P A U*fi5l^OffM7 ^--tfO^^ft 

i|SIL\ 0 k Pa t J: 0^ M-P A i ^fc iO^'MO-PG 

L*r L/C. 

pH2~4 : ^')i^y/^mmmm 
pH4~5. ^ imm/m^i-hV'^i^mmm 

p H 5 . 5 ~ 7 : M E Si^M (Good Buffer) 
pH7~8 : MOP S^giiS (G o o d Buffer) 
p H 8 ~ 9 : T r i s /i^Wtmmm 
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S^±^/T^U/■c. ttz. pH7. Q\^Ji±Tit^^i^X'^-:>fz. 

® pH^Sli: 2. lmg/m\ om^y ^ ^—^mm^. TIElZTFt I 0 0 

P H 2 ~ 4 : r »J V >/JM®fJS«?g 

P H 4 -~ 5 . 5 : mm/mWti- h U 

pH5. 5-7:MES mmW. (Good Buffer) 

PH7-8 : MOPSM^?^ (Go o d Buffer) 

P H 8 ~ 9 : T r i s /i^Mmmm 

T7s^)l^')lX ' -#-S K 5 7l5^*>J:l>'MH-P A 1 *ifeS5l^0^^7 ^ 9- 
■eit. pH4. 5-7. 5a)igH{c4bHNT. 0%j-:^±^7>?^#S^4$•WLT^,^ 

TX'<;u+';u;^ • -f'jt.^vxM-P A i ^^43 jia'TX'^/u+'^ux • tV-^M 

0-PG 3ti^63l^O|ffm7^ ^--lf{±. p H 8J;iT(C^bHNT. ,^7 0%l^A±(DB. 

(D MMl^:-S:f£:?SS0~7 OlC(c*it^-i>?gj4^. ^^iSttSiJS^iumurS'i 
® ^gj^^^ll; 2. I mg/m 1 OMSS^Jg<^BI^j§^iS«: 1 0 OmMKK/ 

h 'J (pH5. 5)«f. o~6oicT-6o ^i^rnm^Ltz'ik. m 

TX'^/U^-'^l/X • -:^-S K 5 7^*:fc,tl>'TX'^;U+';UX • ^:^7'-MH-P A 
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-PG 3^**<7)|frm7^ ^— tf(±. 5 OtiT'^^T-^O. -enj^±T'(i^/? 

M-PA 1 i^Jcr/TX-^/u+'yux • 'J -tfMO- P G 3 ^S5ftofr*l7 ^' ^--tf 
(-{il^M^M^iDLT LTl,^^fca6. 7X'<;U4-';UX --Ttr-SK 5 7^*)J:1>'T 
X-;;i.4=^;UX • -^--MH-PA m*5l50|ffm7 ^ ^— J: 0 SS^^Ii^i^iSS 

mzm\:x. m^^m'^Ltzo 





(mM) 


(1 0 0%) 


7 ^ >K 


1 


1 0 0 


p - — h a 7 i— ;U 
7;1-X7i- h 


1 

1 0 


1 . 9 
1 0 


6 -7;*-X7x-h 


1 

1 0 


0.45 
4 . 2 


6-7;J-X7x-h 


I 

1 0 


0. 1 5 
0.93 


D- ^^f-'f y V S-yU 1.4.5 
-h';x-7tX7x-h 


1 

1 0 


0.71 
5 . 8 




1 

1 0 


0. I 1 
0.96 


ATP 


1 

1 0 


1 . 6 
1 . 2 
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(D m^M^n^m : 3 %7 ^ U )IT I KY/l' (Ampholine pH 3. 
5-10. 0 7T;uv->7?±gi) A E- 3 2 3 0mmmi*fi&^g (7 

7X'<;u+';ux • -#-SK 5 7 ^*5f5c7)»r«7 Y ^—tfco^m^-H snitch 
L/i. 1^7^^^— tfOl?«;S (p I) (±4. 7-5. AX'ib^tz, 

^— Ifigra-K-r^DNA. I^D N A ^rffi«?^ii^/^fflm^^*:D N A, l^lfillS^^ 
D N A $r «W t ^ m^i^^ <fc l/tSi^^it^!J ffl t ^ 7 ^ 5^ - -tf <^|!iiif£ ^ ig^-^ ^ 
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BSm^: 1 
EyiJO:S$ : 443 

-'N'f^K-fer -Y iJfl : Yes 

Ser Arg Asn Gin Ser Thr Cys Asp Thr Val Asp Gin Gly Tyr Gin Cys 

1 5 10 15 

Phe Ser GIu Thr Ser His Leu Trp Gly Gin Tyr Ala Pro Phe Phe Ser 

20 25 30 

Leu Ala Asn Lys Ser Ala lie Ser Pro Asp Val Pro Ala Gly Cys His 

35 40 45 

Val Thr Phe Ala Gin Val Leu Ser Arg His Gly Ala Arg Tyr Pro Thr 

50 55 60 

Asp Ser Lys Gly Lys Lys Tyr Ser Ala Leu lie GIu Glu He Gin Gin 
65 70 75 80 

Asn Ala Thr Thr Phe Glu Gly Lys Tyr Ala Phe Leu Lys Thr Tyr Asn 

85 90 95 

Tyr Ser Leu Gly Ala Asp Asp Leu Thr Pro Phe Gly Glu Gin Glu Leu 

100 105 110 

Val Asn Ser Gly Val Lys Phe Tyr Gin Arg Tyr Glu Ser Leu Thr Arg 

115 120 125 

Asn lie Val Pro Phe He Arg Ser Ser Gly Ser Ser Arg Val Me Ala 
130 135 140 
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Ser Gly Asn Lys Phe lie Glu Cly Phe Gin Ser Thr Lys Leu Lys Asp 
145 150 155 160 

Pro Arg Ala Gin Pro Gly Gin Ser Ser Pro Lys He Asp Val Val He 

165 170 175 

Ser Glu Ala Ser Thr Ser Asn Asn Thr Leu Asp Pro Gly Thr Cys Thr 

180 185 190 

Val Phe Glu Asp Ser Glu Leu Ala Asp Asp He Glu Ala Asn Phe Thr 

195 200 205 

Ala Thr Phe Val Pro Ser He Arg Gin Arg Leu Glu Asn Asp Leu Ser 

210 215 220 

Gly Val Ser Leu Thr Asp Thr Glu Val Thr Tyr Leu Met Asp Met Cys 
225 230 235 240 

Ser Phe Asp Thr He Ser Thr Ser Thr Val Asp Thr Lys Leu Ser Pro 

245 250 255 

Phe Cys Asp Leu Phe Thr His Glu Glu Trp He Asn Tyr Asp Tyr Leu 

260 265 270 

Gin Ser Leu Asn Lys Tyr Tyr Gly His Gly Ala Gly Asn Pro Leu Gly 

275 280 285 

Pro Thr Gin Gly Val Gly Tyr Ala Asn Glu Leu He Ala Arg Leu Thr 

290 295 300 

His Ser Pro Val His Asp Asp Thr Ser Ser Asn His Thr Leu Asp Ser 
305 310 315 320 

Asn Pro Ala Thr Phe Pro Leu Asn Ser Thr Leu Tyr Ala Asp Phe Ser 

325 330 335 

His Asp Asn Gly He He Ser He Leu Phe Ala Leu Gly Leu Tyr Asn 
340 345 350 
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Gly Thr Lys Pro Leu Ser Ser Thr Thr Ala Glu Asn lie Thr Gin Thr 

355 360 365 

Asp Gly Phe Ser Ser Ala Trp Thr Val Pro Phe Ala Ser Arg Met Tyr 

370 375 380 

Val Glu Met Met Gin Cys Gin Ser Glu Gin Glu Pro Leu Val Arg Val 
385 390 395 400 

Leu Val Asn Asp Arg Val Val Pro Leu His Gly Cys Pro Val Asp Ala 

405 410 415 

Leu Gly Arg Cys Thr Arg Asp Ser Phe Val Lys Gly Leu Ser Phe Ala 

420 425 430 

Arg Ser Gly Gly Asp Trp Gly Glu Cys Phe Ala 
435 440 



mf^\(D^^ : 443 

**-b-r-f *;U : Yes 

Ser Xaa Xaa Gin Ser Thr Cys Asp Thr Val Asp Gin Gly Tyr Gin Cys 

15 10 15 

Phe Ser Glu Thr Ser His Leu Trp Gly Gin Tyr Ala Pro Phe Phe Ser 

20 25 30 

Leu Ala Asn Lys Ser Ala lie Ser Pro Asp Val Pro Ala Gly Cys His 
35 40 45 
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Val Thr Phe Ala Gin Val Leu Ser Arg His Gly Ala Arg Tyr Pro Thr 

50 55 60 

Asp Ser Lys Gly Lys Lys Tyr Ser Ala Leu He GIu Giu He Gin Gin 
65 70 75 80 

Asn Ala Thr Thr Phe Glu Gly Lys Tyr Ala Phe Leu Lys Thr Tyr Asn 

85 90 95 

Tyr Ser Leu Gly Ala Asp Asp Leu Thr Pro Phe Gly Glu Gin Glu Leu 

100 105 HO 

Val Asn Ser Gly Val Lys Phe Tyr Gin Arg Tyr Glu Ser Leu Thr Arg 

115 120 125 

Asn He Val Pro Phe He Arg Ser Ser Gly Ser Ser Arg Val He Ala 

130 135 140 

Ser Gly Asn Lys Phe He Glu Gly Phe Gin Ser Thr Lys Leu Lys Asp 
145 150 155 160 

Pro Arg Ala Gin Pro Gly Gin Ser Ser Pro Lys He Asp Val Val He 

165 170 175 

Ser Glu Ala Ser Thr Ser Asn Asn Thr Leu Asp Pro Gly Thr Cys Thr 

180 185 190 

Val Phe Glu Asp Ser Glu Leu Ala Asp Asp He Glu Ala Asn Phe Thr 

195 200 205 

Ala Thr Phe Val Pro Ser He Arg Gin Arg Leu Glu Asn Asp Leu Ser 

210 215 220 

Gly Val Ser Leu Thr Asp Thr Glu Val Thr Tyr Leu Met Asp Met Cys 
225 230 235 240 

Ser Phe Asp Thr He Ser Thr Ser Thr Val Asp Thr Lys Leu Ser Pro 
245 250 255 
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Phe Cys Asp Leu Phe Thr His Glu Clu Trp lie Asn Tyr Asp Tyr Leu 

260 265 270 

Gin Scr Leu Asn Lys Tyr Tyr Gly His Gly Ala Gly Asn Pro Leu Gly 

275 280 285 

Pro Thr Gin Gly Val Gly Tyr Ala Asn Glu Leu lie Ala Arg Leu Thr 

290 295 300 

His Ser Pro Val His Asp Asp Thr Ser Ser Asn His Thr Leu Asp Ser 
305 310 315 320 

Asn Pro Ala Thr Phe Pro Leu Asn Ser Thr Leu Tyr Ala Asp Phe Ser 

325 330 335 

His Asp Asn Gly He lie Ser lie Leu Phe Ala Leu Gly Leu Tyr Asn 

340 345 350 

Gly Thr Lys Pro Leu Ser Ser Thr Thr Ala Glu Asn lie Thr Gin Thr 

355 360 365 

Asp Gly Phe Ser Ser Ala Trp Thr Val Pro Phe Ala Ser Arg Met Tyr 

370 375 380 

Val Glu Met Met Gin Cys Gin Ser Glu Gin Glu Pro Leu Val Arg Val 
385 390 395 400 

Leu Val Asn Asp Arg Val Val Pro Leu His Gly Cys Pro Val Asp Ala 

405 410 415 

Leu Gly Arg Cys Thr Arg Asp Ser Phe Val Lys Gly Leu Ser Phe Ala 

420 425 430 

Arg Ser Gly Gly Asp Trp Gly Glu Cys Phe Ala 
435 440 

BHy<lS# : 3 
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K?iJcdS$ : 467 
/N-f *'-fe-f >r ^/i' : Yes 

Met Gly Val Ser Ala Val Leu Leu Pro Leu Tyr Leu Leu Ser Giy Val 

15 10 15 

Thr Ser Gly Leu Ala Val Pro Ala Ser Arg Asn Gin Ser Thr Cys Asp 

20 25 30 

Thr Val Asp Gin Gly Tyr Gin Cys Phe Ser Glu Thr Ser His Leu Trp 

35 40 45 

Gly Gin Tyr Ala Pro Phe Phe Ser Leu Ala Asn Lys Ser Ala He Ser 

50 55 60 

Pro Asp Val Pro Ala Gly Cys His Val Thr Phe Ala Gin Val Leu Ser 
65 70 75 80 

Arg His Gly Ala Arg Tyr Pro Thr Asp Ser Lys Gly Lys Lys Tyr Ser 

85 90 95 

Ala Leu lie Glu Glu lie Gin Gin Asn Ala Thr Thr Phe Glu Gly Lys 

100 105 110 

Tyr Ala Phe Leu Lys Thr Tyr Asn Tyr Ser Leu Gly Ala Asp Asp Leu 

115 120 125 

Thr Pro Phe Gly Glu Gin Glu Leu Val Asn Ser Gly Val Lys Phe Tyr 

130 135 140 

Gin Arg Tyr Glu Ser Leu Thr Arg Asn lie Val Pro Phe lie Arg Ser 
145 150 155 160 
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Ser Giy Ser Ser Arg Val lie Ala Ser Gly Asn Lys Phe He Glu Gly 

165 170 175 

Phe Gin Ser Thr Lys Leu Lys Asp Pro Arg Ala Gin Pro Gly Gin Ser 

180 185 190 

Ser Pro Lys lie Asp Val Val Me Ser Glu Ala Ser Thr Ser Asn Asn 

195 200 205 

Thr Leu Asp Pro Gly Thr Cys Thr Val Phe Glu Asp Ser Glu Leu Ala 

210 215 220 

Asp Asp lie Glu Ala Asn Phe Thr Ala Thr Phe Val Pro Ser lie Arg 
225 230 235 240 

Gin Arg Leu Giu Asn Asp Leu Ser Gly Val Ser Leu Thr Asp Thr Glu 

245 250 255 

Val Thr Tyr Leu Met Asp Met Cys Ser Phe Asp Thr lie Ser Thr Ser 

260 265 270 

Thr Val Asp Thr Lys Leu Ser Pro Phe Cys Asp Leu Phe Thr His Glu 

275 280 285 

Glu Trp lie Asn Tyr Asp Tyr Leu Gin Ser Leu Asn Lys Tyr Tyr Gly 

290 295 300 

His Gly Ala Gly Asn Pro Leu Gly Pro Thr Gin Gly Val Gly Tyr Ala 
305 310 315 320 

Asn Glu Leu lie Ala Arg Leu Thr His Ser Pro Val His Asp Asp Thr 

325 330 335 

Ser Ser Asn His Thr Leu Asp Ser Asn Pro Ala Thr Phe Pro Leu Asn 

340 345 350 

Ser Thr Leu Tyr Ala Asp Phe Ser His Asp Asn Gly lie lie Ser lie 
355 360 365 
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Leu Phe Ala Leu Gly Leu Tyr Asn Gly Thr Lys Pro Leu Ser Ser Thr 

370 375 380 

Thr Ala Glu Asn lie Thr Gin Thr Asp Gly Phe Ser Ser Ala Trp Thr 
385 390 395 400 

Val Pro Phe Ala Ser Arg Met Tyr Val Glu Met Met Gin Cys Gin Ser 

405 410 415 

Glu Gin Glu Pro Leu Val Arg Val Leu Val Asn Asp Arg Val Val Pro 

420 425 430 

Leu His Gly Cys Pro Val Asp Ala Leu Gly Arg Cys Thr Arg Asp Ser 

435 440 445 

Phe Val Lys Gly Leu Ser Phe Ala Arg Ser Gly Gly Asp Trp Gly Glu 

450 455 460 

Cys Phe Ala 
465 

: 4 
: 1332 

m(D^ : -:^m 

iB^iJ(^S^ : Genomic DNA 

TCG AGA AAT CAA TCC ACT TGC GAT ACG GTC GAT CAG CGG TAT CAA TGC 48 
Ser Arg Asn Gin Ser Thr Cys Asp Thr Val Asp Gin Gly Tyr Gin Cys 

1 5 10 15 

nc TCG GAG ACT TCG CAT CH TCG GGC CAA TAC GCG CCG TTC TH TCT 96 
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Phe Ser Glu Thr Ser His Leu Trp Gly Gin Tyr Ala Pro Phe Phe Ser 

20 25 30 

CTC GCA AAC AAA TCC GCC ATC TCC CCT GAT GH CCT GCC GGA TGC CAT 144 
Leu Ala Asn Lys Ser Ala lie Ser Pro Asp Val Pro Ala Gly Cys His 

35 40 45 

GTC ACT nc GCC CAG GTT CTC TCC CGC CAT GGA GCA CGG TAT CCG ACC 192 
Val Thr Phe Ala Gin Val Leu Ser Arg His Gly Ala Arg Tyr Pro Thr 

50 55 60 

GAG TCC AAG GGC AAG AAA TAC TCC GCT CTC ATC GAG GAG ATC CAG CAG 240 
Asp Ser Lys Gly Lys Lys Tyr Ser Ala Leu lie Glu Glu He Gin Gin 
65 70 75 80 

AAC GCG ACA ACC TTC GAG GGG AAA TAT GCC HC CTG AAG ACA TAC AAC 288 
Asn Ala Thr Thr Phe Glu Gly Lys Tyr Ala Phe Leu Lys Thr Tyr Asn 

85 90 95 

TAC AGC CTG GGC GCG GAT GAT CTG ACT CCC TTC GGA GAG CAG GAG CTG 336 
Tyr Ser Leu Gly Ala Asp Asp Leu Thr Pro Phe Gly Glu Gin Glu Leu 

100 105 110 

GTC AAC TCC GGC GTC AAG HC TAC CAG CGA TAC GAA TCG CTC ACA ACA 384 
Val Asn Ser Gly Val Lys Phe Tyr Gin Arg Tyr Glu Ser Leu Thr Arg 

115 120 125 

AAC AH GTC CCG TIC ATC CGA TCC TCA GGC TCC AGC CGC GTG ATT GCC 432 
Asn He Val Pro Phe He Arg Ser Ser Gly Ser Ser Arg Val lie Ala 

130 135 140 

TCT GGC AAT AAA HC ATC GAG GGC TTC CAG AGC ACT AAG CTG AAG GAT 480 
Ser Gly Asn Lys Phe He Glu Gly Phe Gin Ser Thr Lys Leu Lys Asp 
145 150 155 160 
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CCT CGT 

Pro Arg 

TCA GAG 
Ser Glu 

cn nc 

Val Phe 

GCC ACG 
Ala Thr 
210 
GGC GTG 
Gly Val 
225 

Tcc nc 

Ser Phe 

TTC TGT 

Phe Cys 

CAG TCC 
Gin Ser 

CCG ACC 
Pro Thr 



GCC CAG 
Ala Gin 

GCC AGC 
Ala Ser 
180 
GAA GAT 
Glu Asp 
195 

nC GTC 
Phe Val 

TCT CTC 
Ser Leu 

GAC ACC 
Asp Thr 

GAC CTG 
Asp Leu 
260 
CTG AAC 
Leu Asn 
275 

CAG GGC 
Gin Gly 



CCC GGC CAA TCC 
Pro Gly Gin Ser 
165 

ACA TCC AAC AAC 
Thr Ser Asn Asn 



AGC GAA 
Ser Glu 

CCC TCC 
Pro Ser 

ACG GAC 
Thr Asp 
230 
ATC TCC 
lie Ser 
245 

TTC ACC 
Phe Thr 



TTG GCC 
Leu Ala 
200 
ATT CGT 
I le Arg 
215 

ACA GAA 
Thr Glu 

ACC AGC 
Thr Ser 

CAT GAA 
His Glu 



AAA TAC TAC GGC 
Lys Tyr Tyr Gly 
280 

GTC GGC TAC GCT 
Val Gly Tyr Ala 



TCG CCC 
Ser Pro 
170 
ACT CTC 
Thr Leu 
185 

GAT GAC 
Asp Asp 

CAA CGT 
Gin Arg 

GTG ACC 
Val Thr 

ACC GTC 
Thr Val 
250 
GAA TGG 
Glu Trp 
265 

CAT GGC 
His Gly 

AAC GAG 
Asn Glu 



AAG ATC 
Lys lie 

GAT CCG 
Asp Pro 

ATC GAA 
lie Glu 

CTG GAG 
Leu Glu 
220 
TAC CTC 
Tyr Leu 
235 

GAC ACC 
Asp Thr 

ATC AAC 
lie Asn 

GCA GGT 
Ala Gly 

CTC ATC 
Leu lie 



GAC GTG GTC ATT 
Asp Val Val lie 
175 

GGC ACC TGC ACC 
Gly Thr Cys Thr 
190 

GCC AAT nC ACC 
Ala Asn Phe Thr 
205 

AAC GAC nc TCT 
Asn Asp Leu Ser 



528 



ATG GAC 
Met Asp 

AAG CTG 
Lys Leu 

TAC GAC 
Tyr Asp 
270 
AAC CCG 
Asn Pro 
285 

GCC CGT 
Ala Arg 



ATG TGC 
Met Cys 
240 
TCC CCC 
Ser Pro 
255 

TAC CTC 
Tyr Leu 



576 



624 



672 



720 



768 



816 



CTC GGC 864 
Leu Gly 

CTC ACC 912 
Leu Thr 
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290 295 300 

CAC TCG CCT GTC CAC GAT GAC ACC AGC TCC AAC CAC ACA HG GAC TCC 960 

His Ser Pro Val His Asp Asp Thr Ser Ser Asn His Thr Leu Asp Ser 

305 310 315 320 

AAC CCG GCT ACT HC CCG CTC AAC TCC ACT CTC TAT GCG GAC TTT TCG 1008 

Asn Pro Ala Thr Phe Pro Leu Asn Ser Thr Leu Tyr Ala Asp Phe Ser 

325 330 335 

CAT GAT AAC GGC ATC ATC TCT ATC CTC TTT GCT TTG GGT CTG TAC AAC 1056 

His Asp Asn Giy He lie Ser lie Leu Phe Ala Leu Gly Leu Tyr Asn 

340 345 350 

GGC ACC AAG CCG CTG TCT TCC ACG ACC GCG GAG AAT ATC ACC CAG ACC 1 104 

Gly Thr Lys Pro Leu Ser Ser Thr Thr Ala Glu Asn lie Thr Gin Thr 

355 360 365 

GAT GGG TTC TCA TCT GCC TCG ACG GTT CCT TTC GCG TCG CGC ATG TAC 1152 

Asp Gly Phe Ser Ser Ala Trp Thr Val Pro Phe Ala Ser Arg Met Tyr 

370 375 380 

GTC GAG ATG ATG CAA TGC CAG TCC GAG CAG GAG CCT TTG GTC CGT GTC 1200 

Val Glu Met Met Gin Cys Gin Ser Glu Gin Glu Pro Leu Val Arg Val 

385 390 395 400 

TTG on AAT GAT CGT GTT GTT CCG CTG CAT GGC TGT CCG GH GAT GCT 1248 

Leu Val Asn Asp Arg Val Val Pro Leu His Gly Cys Pro Val Asp Ala 

405 410 415 

no GGA AGA TGT ACG CGG GAT AGC TTC GTG AAG GGG TTG AGC TTT GCC 1296 

Leu Gly Arg Cys Thr Arg Asp Ser Phe Val Lys Gly Leu Ser Phe Ala 

420 425 430 

AGA TCT CGC CGT CAT TCC CCG GAG TGT TTC GCT TAG 1332 
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Arg Ser Gly Gly Asp Trp Giy Glu Cys Phe Ala Ala 
435 440 

mnm^ : 5 

: 1515 

mn<Dm -mm 

SB^iJOg^ : Genomic DNA 
/^^t'-tT-ftiU : YES 
T>^-tr>;^ : YES 

ATG GOT GTC TCT GCC GH CTA CTT CCT TTG TAG CTC CTG TCC GG 44 
Met Gly Val Ser Ala Val Leu Leu Pro Leu Tyr Leu Leu Ser Gly 
-20 -15 -10 

GTATGCTAAT CATCCCTATC GGAGCCTGAT ATGCACCCTC CCCTTCCGAA CGCCCCCTGA 104 
AGCTTGGACT GTGTGGGACT ATTGATCTGA TCGCTGACAA TCTGTGCACA G A GTC 159 

Val 

ACC TCC CGA CTG GCA GTC CCC GCC TCG AGA AAT CAA TCC ACT TGC CAT 207 
Thr Ser Gly Leu Ala Val Pro Ala Ser Arg Asn Gin Ser Thr Cys Asp 

-5 I 5 

ACG GTC CAT CAG GGG TAT CAA TGC TTC TCC GAG ACT TCG CAT CTT TGG 255 
Thr Val Asp Gin Gly Tyr Gin Cys Phe Ser Glu Thr Ser His Leu Trp 
10 15 20 
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GGC CAA TAC GCG CCG HC TTT TCT CTC GCA AAC AAA TCG GCC ATC TCC 303 
Gly Gin Tyr Ala Pro Phe Phe Ser Leu Ala Asn Lys Ser Ala lie Ser 
25 30 35 40 

CCT GAT GTT CCT GCC GGA TGC CAT CTC ACT TTC GCC CAG GH CTC TCC 351 
Pro Asp Val Pro Ala Gly Cys His Val Thr Phe Ala Gin Val Leu Ser 

45 50 55 

CGC CAT GGA CCA CGC TAT CCG ACC GAC TCC AAG GGC AAG AAA TAC TCC 399 
Arg His Gly Ala Arg Tyr Pro Thr Asp Ser Lys Gly Lys Lys Tyr Ser 

60 65 70 

GCT CTC ATC GAG GAG ATC CAG CAG AAC GCG ACA ACC TTC GAC CGG AAA 447 
Ala Leu lie Glu Glu lie Gin Gin Asn Ala Thr Thr Phe Clu Gly Lys 

75 80 85 

TAT GCC TTC CTG AAG ACA TAC AAC TAC ACC CTG CGC GCG GAT GAT CTG 495 
Tyr Ala Phe Leu Lys Thr Tyr Asn Tyr Ser Leu Gly Ala Asp Asp Leu 

90 95 100 

ACT CCC TTC GGA GAG CAG GAG CTG GTC AAC TCC GGC GTC AAG TTC TAC 543 
Thr Pro Phe Gly Glu Gin Glu Leu Val Asn Ser Gly Val Lys Phe Tyr 
105 110 115 120 

CAG CGA TAC GAA TCG CTC ACA AGA AAC AH GTC CCG TTC ATC CGA TCC 591 
Gin Arg Tyr Glu Ser Leu Thr Arg Asn lie Val Pro Phe lie Arg Ser 

125 130 135 

TCA GGC TCC AGC CGC GTG ATT GCC TCT GGC AAT AAA TTC ATC GAG GGC 639 
Ser Gly Ser Ser Arg Val lie Ala Ser Gly Asn Lys Phe lie Glu Gly 

140 145 150 

TTC CAG AGC ACT AAG CTG AAG GAT CCT CGT GCC CAG CCC GGC CAA TCG 687 
Phe Gin Ser Thr Lys Leu Lys Asp Pro Arg Al a Gin Pro Gly Gin Ser 
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155 160 165 

TCG CCC AAC ATC GAC GTG GTC ATT TCA GAG GCC AGC ACA TCC AAC AAC 735 
Ser Pro Lys lie Asp Val Val lie Ser Giu Ala Ser Thr Ser Asn Asn 

170 175 180 

ACT CTC CAT CCG GGC ACC TGC ACC GH TTC GAA GAT AGC GAA TTG GCC 783 
Thr Leu Asp Pro Gly Thr Cys Thr Val Phe Giu Asp Ser Glu Leu Ala 
185 190 195 200 

GAT GAG ATC GAA GCC AAT TTC ACC GCC ACG TTC GTC CCC TCC AH CCT 831 
Asp Asp Me Glu Ala Asn Phe Thr Ala Thr Phe Val Pro Ser lie Arg 

205 210 215 

CAA CCT CTG GAC AAC CAC TTG TCT GGC GTG TCT CTC ACG GAC ACA GAA 879 
Gin Arg Leu Glu Asn Asp Leu Ser Gly Val Ser Leu Thr Asp Thr Glu 

220 225 230 

GTG ACC TAC CTC ATG GAC ATG TGC TCC TTC GAC ACC ATC TCC ACC AGC 927 
Val Thr Tyr Leu Met Asp Met Cys Ser Phe Asp Thr lie Ser Thr Ser 

235 240 245 

ACC GTC GAC ACC AAG CTG TCC CCC TTC TCT GAC CTG TTC ACC CAT GAA 975 
Thr Val Asp Thr Lys Leu Ser Pro Phe Cys Asp Leu Phe Thr His Glu 

250 255 260 

CAA TCG ATC AAC TAC GAC TAC CTC CAG TCC CTG AAC AAA TAC TAC GCC 1023 
Glu Trp He Asn Tyr Asp Tyr Leu Gin Ser Leu Asn Lys Tyr Tyr Gly 
265 270 275 280 

CAT GGC GCA GGT AAC CCG CTC GGC CCG ACC CAG GGC GTC GGC TAC GCT 1071 
His Gly Ala Gly Asn Pro Leu Gly Pro Thr Gin Gly Val Cly Tyr Ala 

285 290 295 

AAC GAG CTC ATC GCC CGT CTC ACC CAC TCG CCT GTC CAC CAT GAC ACC 1119 



-5 3- 



wo 97/38096 



PCT/JP97/01175 



Asn Clu Leu He Ala Arg Leu Thr 
300 

AGC TCC AAC CAC ACA TTG 
Ser Ser Asn His Thr Leu 
315 

CTC TAT GCG GAC 
Leu Tyr Ala Asp 



TCC ACT 
Ser Thr 
330 
CTC TTT 
Leu Phe 
345 

ACC GCG 
Thr Ala 

GTT CCT 
Val Pro 

GAG CAG 
Glu Gin 

CTG CAT 
Leu His 
410 
TTC GTG 
Phe Val 
425 



GCT TTG 
Ala Leu 

GAG AAT 
Glu Asn 

TTC GCG 
Phe Ala 
380 
GAG CCT 
Clu Pro 
395 

GGC TOT 
Gly Cys 

AAG GGG 
Lys Gly 



GGT CTG 
Gly Leu 
350 
ATC ACC 
lie Thr 
365 

TCC CCC 
Ser Arg 

TTC CTC 
Leu Val 

CCG cn 

Pro Val 

TTC ACC 
Leu Ser 
430 



GAC TCC 
Asp Ser 
320 
TTT TCG 
Phe Ser 
335 

TAC AAC 

Tyr Asn 

CAG ACC 
Gin Thr 

ATC TAC 
Met Tyr 

CCT CTC 
Arg Val 
400 
GAT GCT 
Asp Ala 
415 

TTT CCC 
Phe Ala 



His Ser 
305 

AAC CCG 
Asn Pro 

CAT GAT 
His Asp 

GGC ACC 
Gly Thr 

GAT GGG 
Asp Gly 
370 
CTC CAG 
Val Glu 
385 

TTC GTT 
Leu Val 

TTG GGA 
Leu Gly 

ACA TCT 
Arg Ser 



Pro Val His Asp Asp Thr 
310 

GCT ACT TTC CCG CTC AAC 1167 
Ala Thr Phe Pro Leu Asn 
325 

AAC GGC ATC ATC TCT ATC 1215 
Asn Gly lie lie Ser He 
340 

AAG CCG CTG TCT TCC ACC 1263 
Lys Pro Leu Ser Ser Thr 
355 360 
TTC TCA TCT CCC TCG ACC 1311 
Phe Ser Ser Ala Trp Thr 
375 

ATC ATG CAA TGC CAG TCC 1359 
Met Met Gin Cys Gin Ser 
390 

AAT GAT CCT GTT GTT CCG 1407 
Asn Asp Arg Val Val Pro 
405 

ACA TGT ACG CCG GAT AGC 1455 
Arg Cys Thr Arg Asp Ser 
420 

GGC GGT CAT TGC GGC GAG 1503 
Gly Gly Asp Trp Gly Glu 
435 440 
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TGT TTC CCT TAG 
Cys Phe Ala 
443 



1515 



mm^ : 6 

gB?ij<^:S$ : 32 

IB^'JOg^ :<t!!ro*^K, -^fiJcDNA 

GGGAAnCAT GGGCGTCTCT GCTGnCTAC H 32 

E^iJ#^ : 7 
iSyiJc>^$ : 32 
ffifiJwM 'MWt 

w.^(Dmm -M(oim. -^fiicDNA 

GGGAAHCCT AAGCAAAACA CTCCGCCCAA TC 32 
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0^^S (SDS-PAGE?*) :i> U Pv^'-Hf H^ilf^o$3>^fi{i 
**f6 0 k Da-e^-S. 
®MiipH;pH5. 0-6. Str^-S, 
(3)MJiaJt: 4 5-6 5tT'ft;k?g14^/TN-r, 

®SSf#S'ti ; 7 ^ P h n7x^yu'j D-r;U3-x 6 

- 'J 77^ h-;^ 6- 'J >ig. D-S^r-'T y V h~;U 1.4.5-H 

®^m;^mm«ci!l : P.I 4 . 7-5. 4r**>5. 

3. 7>f ^— tf*>\ E?iJ#^ K 2 45 J; 3 T'^$ n^T = /isie^iJ^-Wr-S. 

t^O>lijaLt)xm^i<\ 0-3 0 /iMT'*>-5)7^ 5'--tf?£1t$:Wf 'BMS^T- 
* . If jRii 1 S 2 IBic(7) 7 »f ^ - -f, 

4. 7-f^--b'*>\ 7X'^/i.+';uxM(cjl-r-s>Sg(^!|^S^07^ ^--ifr'*)-i>. 
If 5t^l| 1 * 2 IHrncD 7 >f ^ -•fe'. 

5. 7X^;u4-';u:^«(cji-r>5^^J|^;{i<, 7X^;u+';bx • -#-SK 5 7 
(PERM BP-54 7 3) is J:t/7 X'^;u+';U;^ • -:^-SK 9 2 (PER 

M BP - 5 4 8 1 ) ^-<^mi.tn^u^mr'^^^ tmmABm(Dy ^ 

6. 7>( 9—ift<.mm^^t^y ^ tmmi. zttzmm 
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7. 7^^'ym'^MntLtzt^(DltiJL^)7.^^^<l 0~3 0/iMr'*^7 

O^^R ( S D S - P A G E ^4) ; X > K ^' y n •> i?*— f H^ilf^O^^ Mti 
,^6 0 k D aT'$>'5. 
(DS^ipH : p H 5 . 0-6. ST-^-S, 
®M;i?SJt : 4 5 ~ 6 5 t X-rnXf^^^Tikt. 

®5l|!Kf^14 ; 7 -< ^ p hn7x-;U'J D-r;u=i-x 6 
-'J>^. 7v^h-X 6 - 'J >i^. D- i y •> l^-;U 1.4.5-H 

ass. ^^ifctif^jDUitTi /KSfi^'J«:WL;&>-P7^^>M$:SMi:L/i:i:§ 
(7)i7!7X'j;^^|g[7&n 0-3 0 /iMT'*)^7^ erSli^rWt-^MSS^^- 

1 0. MB^AU g2^i]S^4 4oJ:a' 5 r-a$n -SDN A*^bii(i'n -Siie^T' 

ii7tfc{i8iemoii{£^, 

1 2. 7X'^;u+';uxJgicll-r'5>«S^t)«^ TX'^:;^+';^x • S K 5 7 
(PERM B P- 5 4 7 3 ) *?J;l>'7X^;L.4-';b7; • -:^-S K 9 2 (PER 
M B P - 5 4 8 1 ) 7&^<iJi(i'n'5(«(«fetlT**'5. I 1 tm(Dm&^o 

I 3. 7 ^^>m^mntLtzii^(OliJJiV 7.^^^<l 0-3 0;uMT'*^ 
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7^ 9-V^=2- Kt-^iSfe^^r^C'DN ABTrin^-'^:? :^'-(c,m^iA^T'^#^,n 

(SDS-PAGE^) ; x > K ^ 'J r3 v H^£!:iil^(^^^M(± 
0 kDaT-fe-S. 
<E)M;ipH:pH5. 0-6. 5T-*>^. 
®SiiSJt ; 4 5 ~ 6 5 1 X-mi^rSmTr.t, 

(3)SWif#^'l4 ; 7>r^>K. p h a 7 ^ j=-;u U D-r;Ua-x 6 
- 'J 7 7 ^7 h-x 6 - U D-^^-^ y V h-;U 1.4.5-H 

(D^M^.^^^'lc®! : p I 4 . 7 - 5 . 4 T-*^. 
1 5 . E^'l#^ U 2 *J J: r>' 3 r-a $ n ^ T 5 / ^ffi^ij ^ g 

l^oitis.^) x%t^tH 0-3 0 uUX^^^f ^ ^ —\im'\^^^1r 

1 6 . 4 i5 <fc t; 5 T-a $ n D N A biHi'n -siife^ r- 

1 7. iIfeTA<. TX'^;l/4^;UX^(i^-r^SS^tl^5|^(7)ii^E^T* ts-?f< 
111 3*/-ct±l 4iEic(^)m^^i*DNA. 

18. 7X^)l^')\y7.m^zmt^'^^%t)\ T 7.^)1^ )IX ' -if- SK^ 1 
(PERM B P- 5 4 7 3 ) *J J:t/7X^;U+'yUX • S K 9 2 (PER 

M B p - 5 4 8 1 ) i}-hm\.m^'0t^mxhi>. im^ i iizm<r>mfk?LW\> 

NA. 
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1 9. iatfe;t(*:DNA*<, p AN PHY IT-^-S. tmmi Zttzitl 4 IS® 

2 0. 7^^>if«:S®tL/-ct#(^^*x'JX^&;{»<l 0-3 0 uUX'^ki 

0^^« (SDS-PAGE*) ; i> K^y b'HtoJlf^O^^Sti 

0 k D aT-*>-S. 
®MiipH:pH5. 0-6. Sr-^'S. 
©SjivSIt ; 4 5 - 6 5 1 T-fi;*:?^^^/^^ . 

®&n^^^ : y ^ yWt. p ho7ij:^;U'J D-:r;U3-x 6 

- 'J 7 7 h-X 6 D- ^ y h-;U 1.4.5-H 

®^m;tmm?*i& : p I 4 . 7-5. 4T-*'5, 
2 2. iig?^*^ BE?'J#^K 2*JJ:i/3r'^$ni>T^ / Ki2?']=£rW1-'5M 

^(Ditix,*) 0-3 0 uMX'^^7^ ^—if^i^^^t^mBn^k^ 
2 3. iie^7&<, ge?ij#^4*ij:i/5T'a$n*DNA^>^)ii(i'n'Sia{E^T- 

IM 2 0 * /di 2 1 iaic<^Jf^MI5^**:. 

2 5 . TX^;U4' /i/XjgCiJSt'Sggl^J^*^ TX'^;u+';u;^ • ~:^-SK 5 7 



-5 9- 



wo 97/38096 



PCT/JP97/0117S 



(PERM B P- 5 4 7 3 ) HXl/T y(,-<fl^')l7. • ^if-SK 92 (PER 

M BP- 5 4 8 1 ) ^^bjsiin^aa^tiT-*^. tmmz aEmomnmrnw. 

2 6. fflt^^^DNA*^ p ANPHY 1T'*>§, m^mZOttUtZ iBm 

28. 0Slb^#^*^ 7X'<;U+*;u;^ • -:<f-MH-P A 1 (F E RM BP 

- 5 3 7 2 ) . rX'^^b+'^UX • -fjL^ >XM-P A 1 (PERM BP-5 

3 7 3 ) i3j;l>'T;^^;U:r;l/X • :t U4fM0-PG 3 A^«?>;S(ftl-5gS[^tlT'*-5, 
ll>R3i 2 0 t fcti 2 1 ie«<7)ff^Kfe«5<*. 

2 9. 7^'^>gg'£:SK<!:Lfc<i:^£7)= ;^7X';7.S?gt;{)<l 0~3 0 uMV^^ 

IS 2 9 l5itCD|liii^£. 

®^^» (SDS-PAGE^i) :x> K/'J av^'--tfHiaaf^O^^Mli 

0 k D aT-**. 
®MiipH:pH5. 0-6. 5 

: 4 5 - 6 5 t T'ft;^?gtt ^ifvt. 
®SM!f^M't4 : 7 ^ ^ >BI. p 1^ □7x-;b'J D-r^ua-x 6 

- U >S?, 77 ^ h-X 6-'J >gE. D-iJf-'T y-> 1.4.5-H 



-6 0- 



wo 97/38096 



PCT/JP97/01175 



©mn.^Mmr^m p I ^ • 7-5. 4r'*>'5. 

3 1. g|!(4#)*<, TX'^/b+VUX • ^#-S K 5 7 ( F E RM BP-5 4 7 
3) *>J:a'7X'^;U+';U;^ • -#-S K 92 (PERM BP-5481)j!>^b 

3 2. ^s»4^l^!l?!)^ 7^^ym^mntLtzt^(Dit3i*):^^^i)<i 0-30 
3 3. mB=Fi)K mmm^ i . ztsxv^x^m^n^n y^mmt^t^m 

^(Dli3 3L*) T^^^ibn 0-3 0 uMX^^-7^ ^--iff^^^^i-^mBn^zi 

3 4. m{i^t<. iE^iJ#^4 *5J:t/5 T-a^n-SDN AA^'^>il(^n-5ja^E^T' 
^> . tmm 3 2 iB^<^ii^i?i, 

^3 2ts,m(Dmm^o 

3 6. 7x-<;^+'/^x^(cS•r'5^*fe!t^!I*^ Tx-^/u+'^ux • =.tr-SK 5 7 

(PERM BP- 5 4 7 3 ) ^oJiU-'TX^^/U+'/bX • -^--SK 9 2 (PER 
M BP - 5 4 8 1 ) ?5-«^)il(fn-5.SS4t|-C'*)'5> li^li 3 5 IBIIctDlliii-ftfeo 
3 7 . IStH^i^D N A p A N P H Y 1 T-*) . ll5t<iM 3 2 ISmoSiii-a. 
3 8. Jf^{liE«5#:*^ x.y '>x U t7l. -t^^TJS. 3 U ^7 r U '^7 AS, 



-61- 



wo 97/38096 



PCT/JP97/0117S 



3 9. m^B^W^K 7:^^)l^')l7s ' ^if-UH-P A I (PERM BP 
- 5 3 7 2 ) , 7X^;U+*^I/X • i7>XM-P A 1 (PERM BP-5 
3 7 3 ) is^V^7X^}UJ(-')lx • t U-tfMO-PG 3 ^Mitti^W^^T-ir,^^ 



wo 97/38096 



PCT/JP97/01175 



% 1 



Xbal 
PvuTT 



Sail 



Bglll 



Sail 



Bam HI 



Sal [ Bam H( 
Hin dni 



Sad 



Bgl II 



EcoRI 



Xbal 



Phytase 



% 2 m 



Xbal 



Eco RI 



Bam HI 




Sail 



Bam HI 



Hin din 



Sail 



1 /5 



wo 97/38096 



PCT/JP97/01175 




• A n/ffer MH-PAl 
■ A nidulansU'PM 
▲ A oryzae M0-PQ3 



0£ 0.6 0,7 0.8 0.9 1.0 1.1 

log (M.W. xlO^) 



2/5 



wo 97/38096 



PCT/JP97/01175 



H 5 H 




1 2 3 4 S 6 7 



PH 



^ e m 




0 2 4 6 8 10 



pH 



3/5 



wo 97/38096 



PCT/JP97/01175 



II 7 d 




0 I 1 I ■ 

20 30 40 SO 60 70 80 



H 8 H 




4/S 



wo 97/38096 



PCT/JP97/0117S 



IS 9 ISl 



5. 85 



5. 20 
4. 55 




5/5 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP97/01175 



A. CLASSmCATION OF SUBIECT MATTER 

Int. Cl^ C12N9/16, C12N15/55, C12N1/15, C12N1/19, C12N1/21, 
A23K1/165 

Aooording to International Patent aasaification (IPQ or to both national classification and IPC 



B. nELDS SEARCHED 



Miosmum docuncntoiioo ieaiehed (cUssificatioD system followed by classificsuoD symbols) 

Int. Cl^ C12N9/16, C12N15/55, C12N1/15, C12N1/19, C12N1/21, 
A23K1/165 



DocumenuttoD seardwd other than 



documentstion lo the extent that such documents sre included in the Helds searched 



Electronic dsu base oouulted during the intersaiioul search (name of dati base sod, where practicable, aearch terms used) 
WPI/L, CAS ONLINE, BIOSIS, GENETYX-CD 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Qtation of document, with iodicaiion, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
A 



A 
A 
A 



Agric. Biol. Chem, 49(12) (1985), p. 3539-3544 

JP, 6-501838, Al (Gist-Brocades N.V. and 
another) , 

March 3, 1994 (03. 03. 94) 

& EP, 449375, Al & WO, 91/14782, Al 

& US, 5593963, A 

JP, 4-506007, Al (Gist-Brocades N.V.), 
October 22, 1992 (22. 10, 92) 
& EP, 420358, Al & WO, 91/05053, Al 
& US, 5436156, A 

JP, 7-95946, B2 (Ichibiki K.K.), 

October 18, 1995 (18. 10. 95) (Family: none) 

Gene, 133 (1993), p. 55-62 

Gene, r27 (1993), p, 87-94 

Appl. Microbiol. Biotechnol, 35 (1991) , p. 611-614 



1, 40 
1-40 



1-40 



1-40 



40 
40 
40 



I I Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documeats: 

"A" doeumeDi defi&iBg the geaeral state af ibe art whieb is oat coBSideied 
to be of particular relevaaoe 

"E" earlier docament but pubtisbed ob or after the imcmatioBal filii^ date 

**L" documcDt whicb may tbrow doubts oa priority claiffl(8) or which is 

died to e&ublisli the publicatioa dale of aooiber diaiioa or other 

special reasoo (is speafied) 

"O*' dooimeot referring to ao oral disdosiire» use* exhIbitioD or oiber 
means 

docttmem publisbed prior to tbe iaiematioaa] filing date but hiter than 
tbe pfiority dale claimed 



T later docuoMBt publisbed after ihc interaatiooal fili og date or priority 
date and aoi la oonflid with Ibc applicaiioa but cited to uadersund 
Ibe principle or tbeory uaderiying tbe iDveniion 

-X" documeat of particular relevance: the claimed iavention cannot be 
considered novel or canoot be considered to involve an inventive 
step when the docuneol is ukeo alone 

••Y- document of perticuUr relevance: the claimed invention cannot be 
considered to involve an iovenUve step when tbe document is 

combined with ooeor more other such docwmenis. such combination 
being obvious to a persoa skilled in tbe an 

"A" document member of tbe same patent family 



Date of the actual completion of the international search 
July 1, 1997 (01. 07. 97) 



Date of mailing of the international search report 

July 8, 1997 (08. 07. 97) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized ofTicer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



mwtthm^^ PCT/JP97/01175 



A. mno>n-rz^wi<o^i& (aB5i$»^«s ( i p o ) 

Int.cr C12N 9/16. C12N 15/55. C12N 1/15, C12N 1/19. 
C 1 2N 1/2 1. A2 3K 1/1 6 5 



Si*?f^^fc«7lMilWllR#S5STrpcr5 — 

Inter C12N 9/16, C12N 15/55. C12N 1/15. C12N 1/19, 
C 1 2N 1/2 1. A2 3K 1/1 6 5 



WPI/L. CAS ONLINE. B I OS I S, GENETYX-CD 









X 


Agric.Biol.Cheo. 49 [12] (1985), p. 3539-3544 


1.4 0 


A 


jp. 6-501838. Ai (rxh rm*i no-r 7iy/-m^7- ^i«) 3.3^.1994(03.03.94 

) & £P. 449375. Al & 10. 91/14782. Al & US. 5593963. A 


1-4 0 


A 


JP. 4-506007. Al TotVX Ua-r 7iV/-h'>r77') 22.10^. 1992(22.10.92) 
& £P. 420358. Al & ID. 91/05053, Al & US. 5436156. A 


1-4 0 


A 


JP. 7-95946. B2 (-< k'+«^&l±) 18. lOfl. 1995(18. 10. 95) (7 7 L) 


1-4 0 


A 


Gene. 133 (1993). p. 55-62 


1-40 


A 


Gene. 127 (1993). p. 87-94 


1-40 



(><0 

o 



rxj #icMiiffl*4XittT-*oT, ^&x«i<o/>Tmn 
ryj i«jcH3io*ss:itt-e*-,r. SKXitttflfioija 

r&j H— /<-f > h 7 r 5 'J 



0 1. 0 7. 9 7 



08.07.97 



B*H1*llFff (I SA/J P) 
HfllS^ 1 0 0 



4 B 



9 2 8 2 



03-3581-1101 {fOei 3 4 4 9 



ttStPCT/I SA/2 1 0 (jS2'<-v') (1 9 9 2^7^) 



HBUlHS^ PCT/JP97/01175 



C («g) ■ Xm-titS.>ibe,iMlC» 









A 


Appl. Microbiol. Biotechnol. 35 (1991). p. 611-614 


1-40 



a«PCT/I SA/2 1 0 (W2'<-i?<0tt§) (1 9 9 2^7^) 



